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This  study  is  a  sunnsary  of  tho  results  of  nore  than  four  years  of 
research  activities  concerning  the  pro bleu  of  morphology  and  pathogenesis 
of  Q  fever.  The  results  are  presented  in  a  consolidated  fora  in  such  a 
vmy  that  the  experimental  data  are  the  basis  for  the  handling  of  current 
probleas  ooneoming  the  Q  fever  in  nan. 

I  vas  engaged  in  research  concerning  the  Q  fever  1a  1934-1939#  I 
vorked  together  vith  C,  So.  S.  Pospisii,  MDP  chief  of  the  Institute  for 
hygiene  of  this  f&oulty.  Vhile  Dr.  Pospisii  dealt  vith  epideaiologioal— 
serological  probleas  of  Q  fever,  I  concentrated  on  the  probleas  of 
aorphology  and  pathogenesis ,  The  reason  for  this  research  on  Q  fever  vas 
that  there  are  aany  aspects  of  ths  pathology  of  this  disease  vhieh  are  not 
clear.  Tho  disease  appears  rathsr  frequently  vithin  the  territory  of 
Chechoslovakia,  The  cooperation  of  an  epidealologiet  vith  a  morphologist 
proved  to  be  advantageous.  Our  joint  work  led  to  tho  solution  of  several 
important  probleas  concerning  infection  by  Q  fever  (34,  60,  61,  62).  By 
using  experimental  animals  ve  obtained  valuable  material  vhieh  I  am  using 
in  this  study  to  a  considerable  extent.  I  am  obligated  to  Dr.  Pospisii 
for  his  kind  consent  to  use  the  experimental  material  vhieh  ve  have 
collected  together  in  the  present  publication,  X  alco  thank  him  for 
supplying  ns  vith  tables  which  illustrate  the  results  of  serological  re¬ 
actions  ia  experimental  Q  fever  induoed  la  a  guinea  pig. 

A.  Demkeva,  chief  specialist  physio Ian  of  the  Microbiological 
Department  of  tho  XUXZ  [Xrajsky  mstav  narednihe  sdravi  —  Xraj  National 
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Health  Institute]  in  Eosloe,  handled  all  the  necessary  bacteriological 
eaaiiatloiu  concerning  the  animals  subjected  to  post^Borton  examination. 

I  wish  to  express  here  my  thanks  to  Dr.  Demkova. 

In  addition,  1  oonsider  it  as  ay  pleasant  duty  to  thank  professor 
doctor  of  sciences  A.  Finger land,  HD,  for  his  valuable  advice  critical 
observations  concerning  certain  partial  theses  which  have  been  worked  out 
ia  detail  in  this  publication,  and  also  for  his  reading  of  the  uanusoripi* 

Several  laboratory  assistants  of  tho  Institute  for  Hygiene, 

Institute  for  General  Biology,  and  of  this  Scientific  Laboratory  took  part 
ia  laboratory  work  which  is  a  necessary  part  of  histological  examination 
of  the  notorial.  These  persons  were  as  follows!  laboratory  assistant 
V.  Sidorova,  who  processed  Host  of  the  naterial  used  ia  neeropoy  and 
participated  ia  tho  preparation  of  certain  photographic  illustrations,  and 
laboratory  assistants  S.  Yranayevu,  N.  Spacilova,  H.  Strelkova,  and  A. 

Vo sal ova,  who  completed  several  partial  assignments  in  an  exemplary  fashion. 

Eosioe,  Mar oh  1961. 

INTBODCCTIOH 

Q  fever  (Qh)  is  a  disease  vhioh  has  been  known  sines  1937  when 
Derrick  (14,  15)  was  first  to  diagnose  it  correctly  and  classified  it  as 
a  separate  infectious  disease  in  the  group  of  the  so-called  "influence 
ailments"*  It  is  a  disease  which  is  widespread  in  nature!  Qh  occurs 
la  all  parts  of  the  world  and  affeots  in  addition  to  tho  men  a  largo 
umber  of  domestic  animals  as  well  as  animals  living  in  the  open  nature. 

As  to  its  hielogioal  dignity  It  is  a  benign  disease*  In  spite  of  frequent 
epldeaies  caused  by  the  disease,  the  infection  rarely  results  in  death* 

The  first  publication  dealing  with  Qh  in  the  Czechoslovak  Republie 
was  written  by  Patocka  and  Eubelka  (46).  The  study  was  published  in  1953* 
The  first  elinioal  observations  of  Qh  in  Czechoslovakia  vhioh  were 
verified  by  laboratory  tests  come  from  Kubasek  (35)*  Xnbasek's  work  was 
published  in  1954* 

Qh  is  considered  generally  as  an  old  disease.  Its  origin  is 
placed  to  the  times  before  the  creation  of  the  present  continents  accord¬ 
ing  te  studies  ef  naorobiologioal  experts* 

The  cause  of  Qh  —  Coxiella  burneti  —  is  a  Microorganism  which  has 
a  great  resistance!  It  le  able  to  live  for  a  long  tine  in  the  iafeotod 
material* 

The  ways  by  vhioh  tho  body  is  infected  are  the  nose  end  throat 
(infection  by  inhalation),  the  digestive  traet  (most  frequently  infection 
by  food  —  animal  products  originating  from  diseased  animals,  or  Infoetioa 
brought  te  tho  mouth  by  soiled  bonds  or  objects)*  Also,  it  mgr  be  a  wound 
in  the  okla  or  mucous  membrane  (transmission  ef  tho  disease  by  Testers, 
particularly  ticks). 
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Q  fever  affects  man  in  various  ways,  Different  location*  of  path¬ 
ological  change*  and  the  changeable  course  of  the  disease  nek*  it  possible 
to  distinguish  the  following  clinical  foras  of  Q  fevers 

1  s  Pneumonic  form  «—  In  this  case  we  are  dealing  with  Q  fewer  when 
pneumonia  is  a  major  feature  of  the  proeess  of  the  disease*  Pneumonia  eaa 
Manifest  itself  as  followsi 

a)  On*  or  nor*  soft  infiltrates  which  under  X  rays  recall  the 
specific  process  of  tuberculosis.  Physical  findings  are  usually  not 
indicated.  The  disease  takes  a  light  course  and  the  reoowery  is  relatively 
rapid* 


b)  Massive  infiltration  of  on*  or  several  lobules  of  the  lungs* 

There  is  similarity  with  extensive  bronchial  pneumonia  or  lobar  pneumonia* 
From  the  clinical  point  of  view  it  is  a  serious  disease  with  a  positive 
physical  finding,  heavy  dyspnea,  cyanosis,  gsneral  toxic  symptoms,  followed 
in  particular  by  a  circulatory  disturbance*  The  disease  usually  takes  a 
protracted  course.  Resorption  of  the  inflammatory  infiltrate  Is  slow* 

o)  Pseudomil iary  form,  otherwise  also  called  "pseudeniliary 
tuberculosis"*  It  is  a  rare  form  of  Q  fever  characterised  by  a  relatively 
benign  course* 

d)  Pseudo tumorous  form,  which  eonsists  basically  of  a  massive 
pneumonic  infiltrate  looatod  in  the  perihilun  and  of  an  enlargement  of 
the  corresponding  lymphatic  nodules  at  the  hilum.  It  is  a  rare  form,  and 
its  seriousness  depends  primarily  on  the  extent  to  which  the  lungs  ar* 
affected* 

2*  Pseudoinfluenza-type  feverish  form  of  Q  fever  —  This  form  of 
Q  fever  occurs  as  a  rule  in  epidemics  and  affsots  the  population  in 
endomie  areas*  The  finding  on  the  lungs  is  negative  in  this  ease*  The 
disease  differs  from  influensa  by  the  faot  that  the  feverish  oendition 
lasts  longer  and  compilations  ars  mors  frequent,  particularly  with  regard 
to  the  lungs* 

3.  Moningoencephalltio  form  —  This  is  a  relatively  rare  form  of 
the  ailment*  It  is  usually  observed  in  particularly  serious  oases  when 
toxio  phenomena  ar*  prevalent*  This  form  as  a  rule  is  combined  with  the 
pneumonic  form* 

4,  Icteric  form  —  In  this  oass  the  Q  fever  affeets  the  liver* 

The  ailment  manifests  itself  in  the  form  of  jaundice,  and  according  to  its 
olinioal  manifestations  it  may  imitate  infectious  virus  hepatitis*  The 
liver  is  usually  enlarged  and  sensitive  to  pressure*  In  contrast  to 
infectious  hepatitis,  we  have  net  observed  as  yet  the  formation  *f  yellow 
atrophy  *f  the  liver  after  Q  fever -hepatitis* 
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5.  In  addition  to  the  forms  described  above  which  display  clinical 
features,  Q  fever  also  has  nonapparsnt  forms.  Their  significanco  is  pri¬ 
marily  epidemiological  (Note**  Note  added  during  proofreading.  —  Recent 
studies  indicate  that  there  exists  an  additional  sixth  form,  namely  the 
endocarditis  form  of  Q  ferer.  See  also  ea  this  subject  the  supplement  cm 
pages  22-23). 

In  the  eaee  of  climieal  forms  of  0  ferer  ve  should  emphasise  in 
particular  the  important  fact  that  secondary  bacterial  infection  is  just 
as  important  as  in  the  ease  of  riekets  and  many  other  Tires  infections,  1m 
uhleh  —  as  ve  knov  —  bacterial  super  infect!  on  is  very  frequently  the 
immediate  cause  of  death. 

Since  the  time  when  the  Q  fever  vac  discovered  by  Derrick,  a  groat 
deal  ef  valuable  information  has  boon  accumulated  on  the  sub j ect  of  this 
disease,  fl  fever  attracted  more  and  nor#  attention  ef  practicing  physicians 
and  scientific  workers,  particularly  when  it  appeared  that  it  is  an 
epidemie  disease  vhieh  is  vide-opread  in  the  nature.  At  the  present  tine, 
fi  fever  has  become  the  central  theme  ef  research  in  the  foreaost  scientific 
centers  of  the  world.  Epidemiologists  who  received  most  of  the  credit  for 
the  development  of  our  knowledge  ef  9  fever  made  great  efforts  to  find  the 
courses  of  the  infection,  to  explain  the  way  in  vhieh  t}>e  infection  is 
transmitted,  etc.  Together  with  natural  scientists,  epidemiologists  nado 
groat  efforts  to  study  the  biological  characteristics  ef  the  oause  of  9 
fever,  they  dealt  with  problems  ef  its  labet-atory  diagnosis,  etc.,  etc. 

Aa  to  the  survey  of  the  present  status  of  our  knowledge  of  Q  fever,  vs 
refer  the  reader  to  comprehensive  reports  cm  9  fever  (4,  I,  13,  Id,  26, 

2i,  31,  31,  32,  33,  57,  63,  73)  and  to  the  rich  professional  literature 
vhieh  deals  with  the  problem  both  in  foreign  countries  as  well  as  in 
Csseheslsvakls  (17,  71), 

Wien  ve  evaluate  the  present  status  of  ear  knowledge  ef  9  fever, 
ve  eon  see  that  ear  knowledge  of  this  disease  did  net  develop  evenly  in 
every  respect.  While  a  great  deal  has  been  dene  so  for  in  epidemiology 
sad  epidemiological  research  has  made  the  greatest  strides,  ve  have  done 
little  in  clinical  and  laboratory  diagnostics  and  even  lass  in  pathonorpho- 
lagy. 


There  are  several  objective  reasons  why  pathomorphology  lagged 
behind  epidemiology  with  regard  te  the  problem  of  9  fever.  In  this 
article  ve  shall  try  te  enumerate  at  least  the  meet  important  ernes. 

9  fever  is  a  disease  vhieh  ve  have  known  only  for  a  relatively 
short  period  ef  tine  as  an  independent  disease.  Its  diagnosis  is  net 
*  easy  in  early  stages,  particularly  sines  the  disease  le  complicated  from 
the  beginning  fay  secondary  bacterial  infection  vhieh  nay  mislead  sot  only 
n  clinical  vaster  but  also  a  pathologist.  Tor  example,  bacterial  bremaho 
pmemmcnla  or  exacerbated  ehremle  tuberculosis  complicate  9  fever  smd  may 
crremeemsly  give  the  impressiem  that  they  are  the  basic  ell  meet,  this  is 
the  real  reasem  why  Q  fever  vac  dlegieeed  correctly  only  In  isolated 
•csss  cm  the  dissecting  table. 
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In  Addition,  the  vork  of  a  pathologist  is  mads  nor*  difficult  bo* 
cause  laboratory  nothods  of  examination  and  result  in  a  lack  of  uniformity* 
Vo  have  in  mind  in  addition  to  tbs  isolation  of  tho  oarrior  of  Q  fever 
eepeeially  its  color  representation  in  histologic  tress  stations  vbiefc 
until  recently  involved  groat  difficulties* 

As  to  tbs  research  concerning  Q  foror,  its  present  organisation 
includes  in  this  vork  on  tbo  vorld  level  primarily  nierobiologists , 
c^ntocao legists,  epidemiologists ,  hygienists,  and  elinleal  vorkors,  both 
those  dealing  vith  human  beings  os  vsll  as  veterinarians.  Pathologists 
are  used  in  this  vork  only  on  epeoial  occasions  and  at  a  kale  vs  net  only 
do  not  attribute  any  significance  to  their  participation  in  the  handling 
of  the  problena,  but  unfortunately  as  a  rule  they  do  not { participate  in 
snob  work  at  all*  Epidemiological  research  is  earried  out  as  a  rule  with¬ 
out  the  participation  of  a  morphologist*  However,  it  is  often  desirable  to 
support  documented  examinations  by  pathologieol-enatonie  findings*  Xt 
happens  sometimes  that  in  oertain  eases  the  persons  vho  make  anatomic 
diagnoses  ere  not  pathologists*  The  result  is  that  sometimes  the  described 
changes  are  evaluated  erroneously* 

Vhat  woe  said  above  indicates  that  under  the  present  oonditions  it 
is  an  up-to-date  problem  to  doal  with  tho  morphology  of  Q  fever.  A  good 
pathomorphologloal  knowledge  is  equally  justified  in  this  ease  as  in  tho 
ease  of  other  diseases*  Therefore  it  nay  not  bo  neoessafy  to  discuss  this 
problem  in  greater  detail*  Vhat  is  more  important  is  to  answer  tho  question 
as  to  vhat  path  wo  should  follow  in  view  of  tho  present  need  for  up-to-date 
morphological  research  of  Q  fever*  Xt  aeons  that  under  tho  given  oonditions 
of  our  knowledge  of  the  morphology  of  Q  fever,  vbioh  is  net  very  satis¬ 
factory,  up-to-date  morphological  research  concerning  Q  fever  nay  consist 
only  in  determining  tho  buale  morphological  manifestations  of  the  disease* 
while  we  respeet  fully  its  dynaniee*  Our  present  study  should  contribute 

to  solve  this  task*  Its  es senes  is  an  explanation  of  morphological 
changes  which  occur  in  tho  body  of  a  naeroorganisn  during  tho  oourso  of 
infection  by  Q  fever*  The  working  method  is  to  experiment  cm  a  live 
animal,  acre  specifically  on  a  guinea  pig  which  reacts  to  tho  infection  in 
the  same  way  as  man*  An  evaluation  of  tho  results  is  based  on  an  analysis 
of  the  findings  involving  the  esc  of  experimental  notorial,  because  such 
material  is  used  to  explain  findings  in  the  area  of  human  pathology  which 
are  available  in  vorld  literature* 

As  to  the  long-range  signif loanee  of  tho  processing  of  the  described 
theme,  it  seems  to  us  that  the  knowledge  of  morphology  will  enable  path¬ 
ologists  to  diagnose  Q  fever  mere  frequently  and  will  enable  experimental 
pathologist*  and  elinleal  workers  to  understand  correctly  the  functional 
changes  and  external  non if notations  sf  the  disease*  Far  that  reason  the 
knowledge  of  the  nerpholegy  of  Q  fever  nay  exercise  an  Indirect  influence 
an  the  chelae  of  the  medical  treatment.  If  we  know  the  possible  after¬ 
effects  of  0  fever  we  eon  make  e  contribution  at  last  t#  the  evaluation  of 
the  s1(plfl sense  ef  infection  of  nan  by  Q  fever* 
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SUKYEI  0?  LITERATURE 


V»  classify  the  literature  dealing  with  th#  problem  of  morphology 
ud  pathogenesis  of  Q  fsvtr  in  ihroo  groups  in  order  to  provide  o  clear 
view  of  the  subject. 

*)  Fubl loot ions  dealing  vith  morphology  of  Q  fever  of  non* 
b)  8omrees  dealing  with  morphology  of  Q  fever  of  animals. 

«)  8tudles  dealing  vith  other  than  aorphological  subjects,  vhioh  neverthe¬ 
less  provide  frequently  valuable  data  on  the  morphology  of  Q  fever,  and 
other  sources. 

Vo  pr--— 3*  a  speoial  survey  of  eaoh  group. 

Literary  sources  dealing  vith  the  anbjeot  vere  taken  oarefully 
fro*  the  Quarterly  Cumulative  Index  Medicus  (56),  1937-t956,  the  Current 
Literature  (10).  pp  1937— 1957 ,  tho 

section  T  (18),  pp  1951-1960,  and  froa  Cseohoslovak  as  veil  as  foreign 
professional  literature  vhioh  ve  studied  oarefully  vith  regard  to  this 
preblea  In  the  last  seven  years. 

Publications  Dealing  vith  the  Morphology  of  Q  Pever  of  Man 

Studies  dealing  vith  the  uorphology  of  Q  fever  of  nan  are  almost 
exclusively  easuistic  publications  dealing  vith  post-mortem  findings  in 
oases  of  Q  fever.  Sinee  the  disoovory  of  Q  fever  by  Dorriok  (14)  in  1937 
up  to  tho  present  tine  tho  vorld  literature  registered  ?nly  a  fev 
publications  of  this  type.  Vo  present  a  reviev  of  suoh  publications  in 
this  study  (See  also  table  1  vhioh  contains  a  survey  of  elinioal  and 
anatomic  findings  of  histologically  ooafiroed  oases  of  deaths  of  human 
beings  due  to  Q  fever). 

1.  The  Annual  Report  of  the  Health  and  Modioal  Services  of  the 
Queensland  (la?  of  1 936-37  recorded  the  first  ass*  of  death 
due  to  Q  fever  vhioh  vas  confirmed  by  a  post-mortem  examination.  Un¬ 
fortunately,  pathological-anatomic  findings  are  not  confirmed  in  this 
sase  by  histological  examination. 

It  vas  the  ease  of  e  62  year  eld  men  vbo  suffered  for  a  long  tine 
from  chronic  pulmonary  tuberculosis.  Th#  Q-fsver  infection  did  net 
affect  his  lungs  and  it  prsssnee  vas  demonstrated  by  iseleting  the 
carrier  from  the  blood  of  the  patient.  The  bleed  eanple  vas  taken  five 
days  befere  the  patient  died. 

During  the  post-mortem  examination  it  vas  found  that  the  patient 
suffered  from  extensive  flhrous-aatraootlo  and  partly  caseous  tuberculosis 
of  both  lunge,  together  vith  on  Infection  ef  the  pulmo  tracheal  lymphatic 
apparatus,  lsutf  emphysema  la  tbs  fern  ef  d  epee  Its,  and  adhesive  pleurisy. 
PUsnswnis  vas  net  feeud  during  the  pest  a  arise  examination.  The  spleen 
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shoved  an  inflammatory  tumor,  the  liver  shoved  venostasis  of  the  first 
degree*  The  terminal  sector  of  the  small  intestine  vas  hyperemic  vith 
nraoal -catarrhal  inflammation*  No  pathological  changes  vere  found  in  the 
other  organs,  if  they  could  be  detected  microscopically* 

It  vas  not  possible  to  make  an  analysis  of  the  morphologieal  find¬ 
ings  because  of  a  lack  of  histological  examinations  of  pathological 
changes  of  the  organs*  The  purpose  of  the  publication  vas  merely  to 
register  the  deaths  caused  by  Q  fever  vithin  the  territory  of  Queensland* 
The  publication  has  fulfilled  this  goa? . 

2 *  Ve  find  a  record  of  the  second  death  caused  by  Q  fever  which 
vas  subjected  to  a  post-mortem  examination  in  the  Annual  Report  of  the 
Health  and  Medical  Services  of  the  State  of  Queensland  of  1938-1939  (2)* 

But  even  in  this  ease  there  vas  no  histological  examination  of  the  organs* 

In  the  ease  of  a  50-year  old  man  vho  died  of  pneumonia  the  carrier 
of  Q  fever  vas  isolated  from  his  blood*  During  the  post-mortem  exami¬ 
nation  it  vas  found  that  the  deceased  suffered  from  extensive  inflammatory 
infiltration  of  both  lungs  and  his  right  pleural  cavity  contained  fluid* 

The  data  on  this  oaae  are  even  more  modest  than  mm  the  previous 
oase*  The  entire  report  has  16  lines  of  the  text*  It  is  impossible  to 
make  a  critioal  analysis  of  the  ease  for  the  earns  reasons  as  la  the 
previous  ease* 

3*  Lillie,  Perrin  and  Armstrong  (39)  report  in  1941  about  a  third 
ease  of  death  eaused  by  Q  fever  which  vas  recorded  in  literature.  It  vae 
a  death  vhlch  was  reported  previously  from  the  clinical  point  of  vlev  by 
Hornlbrook  and  Nelson  (30)*  Since  it  vae  a  laboratory  infection,  the 
course  of  the  disease  vae  studied  very  carefully  from  the  very  beginning* 

In  the  study  by  Lillie  and  assoc la tee  the  aieresoopie  findings  are 
supported  by  bistclogioal  examinations* 

Because  the  original  source  (39)  could  not  be  obtained,  ve  use 
comprehensive  reports  by  Huehner  and  associates  (31)  and  ether  studies 
vhleh  discuss  the  case  (17,  19,  25,  43,  47,  73)* 

The  oase  refers  to  a  59-year  eld  nan  vho  suffered  from  universal 
atherosclerosis  oombined  vith  degeneration  of  coronary  arteries*  Infection 
by  Q  fever  occurred  in  a  laboratory.  Pneumonia  of  both  sides  of  the  lever 
lobes  of  the  lungs,  vhlch  vae  accentuated  to  the  right,  led  to  the 
patient's  death  vithin  a  veek  from  the  first  symptoms  of  the  disease* 

On  the  dissecting  table  the  finding  on  the  lunge  gave  the 
impression  of  pneumococcal  croup  by  the  microscopic  appearance.  Blstele~* 
1  sally  it  vas  an  interstitial  inflaaeatien  oombined  vith  fibrinous 
cellular  exudation  to  tbs  transparent  parte  of  the  alveola^  alveolar 
passages,  bronchi  end  bronchiole*  The  eellnlar  elements  vhleh  teak  part 
in  the  inflammatory  precosa  vere  lymphocytes,  plasmatic  sells,  large 
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mononuclear  calls ,  and  also  erythrocytes,  "se  authors  evaluated  the 
enlarged  soft  spleen  as  an  infections  tumor.  The  other  organs  did  not 
show  a aj  particularly  significant  changes ,  if  ve  disregard  ordinary 
degeneratire  processes  and  circulatory  disturbances  which  occur  in  al- 
•est  all  iafeotious  diseases, 

Vhittiok  (73),  who  compares  these  findings  with  the  findings  of 
hie  own  ease,  evaluates  them  as  analogical  to  those  which  he  described 
himself,  Ve  learn  froa  Vhittiek's  study  that  Uillis  and  associates  did 
met  saeeeed  to  prove  the  presence  of  ooxlollao  in  histologiosi  sections, 

la  this  particular  case  the  diagnosis  of  Q  fever  was  based  on  the 
praof  oa  an  iafeotious  agent  which  was  isolated  by  means  of  a  biological 
experiment  froa  the  spleen  of  the  deceased.  Monkeys,  aloe,  and  guinea 
pigs  were  need  far  the  isolation  experiment, 

4,  Another  omse  of  death  due  to  Q  fever  was  reported  In  detail 
by  Beoeke  (3)  at  ih$  o on gross  of  the  Society  of  Vest-German  Pathologists 
la  Karlsruhe  in  1948,  Beneke's  eontrlbutien  is  based  on  a  specifically 
histological  examination, 

Boeanso  the  original  souro#  is  not  available  (3),  wo  art  using  ia 
this  ease  the  eoaprehecsive  report  by  Bleling  (4),  Bleling  dote  not 
mention  the  sex  and  age  of  the  patient,  Kor  does  he  reproduce  the 
reeerde  eenoeraiag  the  olinieal  course  of  the  disease.  However,  he 
fmetee  almost  literally  the  anatomic  finding. 

The  eases  involved  serious  Q-fever  pneumonia  oa  both  sides  of  the 
lungs  wfaloh  affected  almost  the  entire  lunge.  Streptococcal  sepsis  was 
responsible  for  the  exltus.  It  complicated  the  basic  ailment.  According 
is  Beneke's  opinion,  carr  ionic  den  cure  was  most  likely  the  origin  of  tho 

sopels. 


Tho  nlorosoopio  finding  oa  the  longs  corresponded  to  diffusion 
pneumonia  on  beth  sides,  affevting  both  lower  and  central  lobes  (to  tho 
left  of  the  lingula)  and  the  paravertebral  parte  of  the  upper  lobes.  The 
pneumonia  was  accompanied  by  eeroflbriaens  pleurisy  on  both  sides.  The 
ml ores so  pie  as  pest  of  the  process  ia  the  longs  reminds  us  of  croup  pnensoale 
during  the  transition  froa  the  stage  of  red  to  gray  hepatisatlon.  In 
oentrast  to  trao  erooplaeas  the  affeeted  texture  did  not  seen  brittle 
fren  the  outside.  Only  ia  some  places  a  finger  penetrated  ia  the 
psrsnehysn  when  pressed  against  it, 

▲  histological  examination  revealed  typical  interstitial  inflam¬ 
mation  la  the  lungs.  Coarse  peribronchial,  inter laves? ar  and  interlobular 
texture  was  circulated  with  edema  and  infiltrated  diffusely  by  hletooytes, 
lymphocytes,  plasmatic  sails,  and  a  few  granulocyte  a  vhlah  were  quite 
polymorphous.  The  alveolar  aad  bronchial  exudation  consisted  af 
>  I  sea  lies  fluid  and  aaalaglsal  sell  elements  as  an  infiltrate.  However, 
in  addition  it  contained  peeled-eff  epithelial  sella  and  phlegmatic 


-  I  - 


fibrous  substance  which  did  not  load  to  Veigeri  reaction  to  fibrin. 

Vacuo  Used  macrophages  appeared  in  larga  quantitiaa  both  In  tha  etrona 
as  wall  as  in  tha  axudation  in  addition  to  tha  callular  alaaants 
daacribad  a bora.  Oiema  coloring  revsalsd  tha  praaanca  of  ooooobaotarial 
aabolua  in  aararal  plaoaa.  In  addition,  coccal  microorganisms  could  ba 
observed  phagooyted  in  tha  histiocytes  of  tha  stroma. 

Typical  ainua  catarrh  and  infiltration  of  medullar  ligaments  by 
plasmatic  ealla  vara  obsarrad  in  pulmotrachaal  lymphatic  nodules.  Tha  oolls 
of  dans  endothelia  showed  fattening  in  tha  fora  of  fine  drops.  Germinat¬ 
ing  canters  developed  wall  in  secondary  lymphatic  follieules  of  the  akin, 
sometimes  accompanied  by  fattening  apithaloidal  calls  which  appeared  in 
them. 


The  tests  of  tha  material  did  not  include  efforts  to  demonstrate 
the  presence  of  eoxiellae  in  histologieal  sections. 

Beneke  evaluates  critically  the  changes  described  above.  Be 
considers  interstitial  inflammation,  which  is  characterised  by 
lymphoplamaocellular  infiltration  as  the  basic  morphological  manifestation 
of  Q  favor,  while  he  evaluate!  the  ptresanee  of  loucocytea  as  a  mani¬ 
festation  of  bacterial  (streptococcal)  super infection,  Beneke  rightfully 
eoasldera  the  finding  in  lymphatic  nodules  as  a  manifestation  of  a 
lymphogenia  resorption  process.  There  is  no  report  on  a  laboratory  proof 
of  Q  fever.  In  view  of  the  importance  of  the  reporting  physician  (Bleling) , 
we  can  assume  that  isolation  of  tha  virus  sad  its  idantif ieatiom  were  nat 
left  out. 

1.  Gsell  (29)  reporto  on  the  fifth  cast  of  a  postmortem  exami¬ 
nation  in  his  study  dated  in  1948.  The  histological  material  of  this 
ossa  of  death  dua  to  Q  favor  which  was  recorded  in  documents  was  prepared 
by  Uehlinger. 

The  Osell's  case  referred  to  a  41-year  old  woman.  She  suffered 
from  ft-frrer  pneumonia  which  was  complicated  from  the  fifth  day  of  the 
ailment  by  sente  deencephalitis.  From  the  very  beginning  the  ailment 
took  e  serious  typholdal  oourse.  Death  occurred  tea  days  free  the 
beginning  of  the  ailment. 

Poet-ewrtem  examination  (Uehlinger)  revealed  toxie  encephalitis, 
edema,  atyplsal  pssudolobular  pneumonia  of  the  right  central  lobe  of  tha 
lungs  in  tha  stage  of  gray-red  hepatitis,  edema,  hypostasis  and  emphysema 
of  tha  lungs,  tumor  of  the  spleen  (140  gr),  and  dilatation  of  the  right 
part  of  tha  heart.  Additional  findings  of  the  post-mortem  examinatlom 
were  chronic  oalloua  ulcer  of  the  duodenum  sad  cholelithiasis.  The 
microscopic  description  cf  the  affected  central  lobe  of  the  right  lung 
la  identical  with  the  deeerlptien  of  croupous  pneumonia.  The  pleura  did 
met  ohev  say  pathological  changes  which  scald  he  observed  ml ereeeepi sally. 


The  histological  finding,  documented  by  miorophotographs,  indi¬ 
cates  typical  interstitial  pneumonia.  The  finding  does  not  refer  to  any 
appearance  of  large  vacuolized  cells.  Hovsver,  these  can  be  observed 
clearly  in  the  aicrophotogr&pha. 

Isolated  minor  points  of  bleeding  vere  found  in  the  brain  and  the 
perivascular  areas  vere  enlarged.  In  the  area  of  the  olivary  bodies  peri¬ 
vascular  edema  caused  a  compression  of  the  veins.  Neither  inflammation 
infiltrates  nor  glial  granuloma ta  vere  found  in  any  excision  of  the 
brain. 


The  histological  material  vas  not  examined  to  determine  the 
presenos  of  coxiellae.  The  diagnosis  of  Q  fever  vas  based  on  the  identi¬ 
fication  of  the  infecting  agent  vhioh  vac  isolated  from  the  spleen  of  the 
diseased. 

6.  From  the  oomment  by  Aufdenaaur  (25)  on  the  Gsell*s  ease  ve 
learn  about  a  sixth  o&se  of  post-mortem  examination.  It  is  the  patbo- 
histological  analysis  of  a  clinical  study  of  a  death  caused  by  Q  fever, 
vhioh  vas  prepared  by  Pulver  and  Fellmann  (55), 

A  59-year  old  man  died  of  chronic  Q-fever  pneumonia.  Clinically 
it  vas  a  heavy  bilateral  pneumonia.  The  finding  in  the  lungs  remained  un¬ 
changed  in  spits  "f  a  decrease  of  temperature  vhieh  vas  eaused  by  specific 
anti-riokettsia  treatment.  A  reaction  of  the  combination  of  the  comple¬ 
ment  vith  a  specific  antigen  reached  the  titer  of  It 2560  vhile  the 
patient  vas  still  allvs. 

From  ths  pathological-anatomic  point  of  viev  it  vas  a  ease  of 
bilateral  interstitial  pneumonia.  The  nature  of  ths  inflammation  process 
corresponded  partly  to  a  fresh  and  partly  to  a  chronic  intro-alveolar 
and  interstitial  inflammation.  In  the  upper  and  central  lobes  of  the 
lung  the  nature  of  the  Q-fever  pneumonia  vas  the  same  as  ve  knov  about 
it  from  other  publications,  vith  the  difference  that  in  this  ease  the 
affeoted  lungs  contained  enormous  cells  vith  multiple  cores  in  addition 
to  the  usual  description  of  cellular  elements.  In  the  lover  lobes  of 
the  lungs  the  findings  corresponded  to  chronic  intra-elvaolar  and 
interstitial  pneumonia.  The  alveolae  vere  filled  to  a  considerable 
extent  by  a  fibrinous  sxudation  is  the  stage  of  organisation.  Inter¬ 
alveolar  and  interlobular  septa  vere  infiltrated  by  lymphocyte  and 
plasoatio  cells.  The  participation  of  leucocytes  in  the  inflammation 
process  vas  also  minimal  in  thsse  parts  of  the  lungs.  In  terms  of 
deposits  both  lobes  of  the  lungs  vsrs  affeoted  by  several  anemic  infarcts 
vhioh  formed  as  a  result  of  massive  thrombemboli  of  the  corresponding 
branches  of  the  pulmonary  cavity.  The  origin  of  emboli  vas  thrombosis 
of  femoral  veins  on  both  sides.  Histological  sections  did  not  reveal 
either  bacteria  or  Rickettsiae  or  Coxiellae  (The  author  does  net 
mention  the  eolor  method  vhieh  ho  used). 
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Aufdsrmaur  attributes  the  transition  of  pneumonia  into  a 
chronic  stage  to  inadequate  participation  of  leucocytes  in  the  Q-fever 
inflammation.  Indeed,  proteolytic  fermentation!  vhich  are  released  as  a 
result  of  the  decomposition  of  leuoocytea  dissolve  fibrin  vhich  is 
excreted.  However,  the  fermentations  mentioned  above  vers  inadequate  in 
this  case,  because  leucocytes  did  not  take  part  in  the  inflasmation  pre- 
eess  to  a  sufficient  degree.  In  the  opinion  of  the  author  the  fibrin 
exudation  could  not  be  dissolved  and  therefore  vns  organised. 

Ve  must  consider  it  as  a  shortcoming  of  the  description  of  pa the- 
histological  changes  that  ve  do  not  find  in  it  any  data  concerning 
vacuo liaed  cellular  elements  vhich  can  be  observed  in  the  exudate  of  the 
inflammation  on  a  microphotograpb. 

7*  Brown,  Knight,  and  Gellison  (7)  arc  the  authors  of  the  seventh 
cate  of  death  resulting  from  Q  fever  vhich  was  published  (in  1948). 

Perrin  (47)  published  specially  the  histo pathology  of  the  case  in  1949* 

Serious  Q— fever  pneumonia  developed  gradually  in  a  41-year  old 
man.  It  resulted  in  death  15  days  after  the  first  symptoms  of  the 
disease.  During  the  first  days  the  ailment  looked  like  influenza. 

From  the  pathological-anatoaio  point  of  view  it  was  a  ease  of 
heavy  pneumonia  on  both  sides.  The  lungs  were  affected  by  the  process 
of  the  sickness  almost  entirely.  Only  a  small  portion  of  the  right 
upper  lobe  retained  the  air.  The  pleural  cavity  ar  i  the  pericardial 
cavity  contained  an  average  amount  of  serous  fluid.  In  the  branch  of  the 
thorax  in  front  of  the  lover  lobe  of  the  right  lung  there  was  a  distorted 
thrombus  which  was  eight  cm  long.  The  spleen  vaa  not  enlarged,  but  it 
vas  soft  and  brittle.  The  kidneys  shoved  irregularities  in  terms  of 
excessive  blood  content  but  otherwise  there  vae  nothing  unusual  about 
them.  Femoral  veins  shoved  thrombosis  on  both  sides.  An  additional 
finding  revealed  atherosclerosis  of  the  aorta  and  coronary  veins,  and  a 
histological  examination  confirmed  an  old  organized  infarct  in  the  area 
of  the  descending  branch  of  the  left  eoronary  artery.  The  other  organs 
did  not  reveal  any  striking  morphological  changes.  Death  vas  caused  by 
heavy  pneumonia  on  both  sides  and  terminal  thrcmbeabolium  of  the  left 
branch  of  the  pleural  cavity. 

A  histological  examination  revealed  diffused  interstitial  pneumonia 
of  the  lungs.  The  entire  stroma  of  the  lungs,  particularly  inter-alveolar 
and  interlobular  septa  vers  saturated  vith  edema  and  infiltrated  intensively 
vlth  inflammation.  The  inflammatory  infiltration  contained  mostly  large 
mononuclear  cells  and  plasmatio  cells,  to  a  lesser  extent  lymphocytes  and 
very  fev  leucocytes.  The  alveolae,  alveolar  passages,  and  small  bronchia 
were  filled  vlth  rich  inflammatory  exudate  which  consisted  of  cellular 
elements  similar  to  the  infiltrate,  however,  in  addition  the  exudate  alee 
contained  erythrocytes.  The  cellular  elements  of  the  exudate  vers 
deposited  in  a  fine  net  of  fibrin  vhioh  vas  thick  in  some  places  and  formed 
little  conspicuous  hyaloid  membranes*  In  the  oapillsries  of  inter-alveolar 
septa  hyaloid  thrombi  appeared  in  some  plates* 
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As  to  the  largo  mononuclear  coll*,  the  author  describes  them  but 
doo*  not  oay  anything  about  their  classification.  Th#  few  mononuclear 
soils  which  shoved  phagocytes ic  activities  vere  classified  hy  the  author 
as  macrophages,  while  the  others  which  represent  a  majority  remain  without 
any  more  specific  functional  or  histiogenie  determination.  The  author 
describes  them  as  elements  with  rich  but  scattered  basophilic  cytoplasm* 
and  a  round  or  oval  leptochrooous  or  trachy  ihroaous  core. 

The  spleen  contained  red  pulp  infiltrated  by  plasmatic  cells  end 
a  great  number  of  large  mononuclear  cells. 

1  great  quantity  of  large  mononuclear  cells,  which  were  located  in 
enlarged  lymphatic  sinuses,  vere  found  in  the  mesenterial  lymphatic 
nodule. 


In  the  bone  marrov  there  vere  slight  layers  of  cytoplesia  of  the 
marrow  followed  by  subdued  granulocytopoeeis. 

The  kidneys  shoved  light  artericlosclerosis,  liver  end  suprarenal 
glands  did  aot  show  any  evidence  of  pathohistologioal  changes.  There  was 
no  proof  of  ooxiellae  in  histological  aeotions.  The  methods  which  vere 
used  vere  "Asure-Eosln”  according  to  the  prescription  by  Lillie  (38^  and 
"©ram". 


The  author  evaluates  pneumonia  and  cytoplasla  of  the  marrov  of  the 
bone  as  specific  manifestations  of  Q  fever,  while  he  considers  the  other 
changes  as  nonspecific.  Be  evaluates  the  changes  in  the  lungs  as 
*  analogical  to  the  changes  described  by  Lillie  and  associates  (39)  (Sse 

page  14  [of  the  original,  7  of  the  translation]).  The  author  explains 
the  exitus  of  the  patient  by  the  faot  that  he  was  a  person  suffering 
from  a  chronic  disease  of  the  veins  (atberosclsrosis)  accompanied  by 
changes  of  the  myocardium  (infarct)  and  claims  that  in  two  other  oases 
accompanying  diseases  played  an  important  role  vilh  regard  to  the  fate 
of  the  patients,  Thsss  accompanying  diseases  vers  in  one  cast  tuberculosis 
(ease  mentioned  sub,  1)  and  in  another  oase  hypertrophy  of  the  heart 
amsele  with  resulting  snlargsmsnt  of  the  mitral  valve  (cast  quoted  sub.  3), 

Perrin’s  publication  describes  in  detail  a  case  of  Q  fever  result¬ 
ing  in  death.  The  proof  that  it  was  a  ease  of  Q  fever  is  based  on 
isolation  of  the  oarrier  from  the  blood  of  the  diseased  and  its  identifi¬ 
cation  as  Coxislla  burneti  DERRICK. 

8,  Vhittiok  (73)  published  in  1930  a  case  of  death  resulting  from 
Q  fever  which  ve  list  in  our  publication  as  the  eighth  case,  Vhittiok’ e 
publication  is  .a  pathological-anatomic  study  of  a  fatal  ease  of  Q  fever. 
The  olinical  aspect  of  the  oaee  was  reported  by  Harman  (27), 

▲  78-year  old  man  became  si ok  from  Q  fever  while  hospitalised  be¬ 
cause  of  dyspbagle  diff lenities.  He  died  on  the  11th  day  from  the  first 
symptoms  of  the  disease. 
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The  principal  finding  during  the  post-mortem  examination  vaa 
pneumonia  which  affected  the  entire  upper  lobe  of  the  right  lung*  The 
microscopic  finding  resembled  lobar  pneumonia*  The  upper  part  of  the 
lobe  had  a  reddish  color,  the  lover  part  vas  grayish*  Small  malatic 
deposits  vere  found  in  the  brain  in  basal  ganglia  and  in  th#  pons.  The 
spleen  vas  enlarged,  soft,  vith  increased  red  pulp.  In  the  mediastinum 
of  the  right  testis  thsre  vas  a  light-brown  discret#  node  three  mm  in 
diameter.  1  ssoondary  finding  vas  adhesive  pleurisy  on  the  right  side 
vith  the  resulting  obliteration  of  the  right  pleural  cavity.  The  other 
organs  did  not  show  any  striking  pathomorphologioal  changes. 

In  tbs  histological  sections  red  and  gray  parts  of  the  affected 
lunge  shoved  differences  as  to  the  advance  of  the  inflammation  process. 
While  in  the  red  hepaiitised  parts  the  inflammatory  process  vas  still 
developing,  the  gray  areas  corresponded  to  developed  interstitial 
pneumonia.  It  vas  basically  a  case  of  hyperemia,  edema,  and  inflammatory 
infiltration  of  the  interstice  vith  serons  end  cellular  exudation  to  the 
transparent  parts  of  the  alveolae,  alveolar  passages,  and  small  bronchia. 
Functional  parenchyma  vas  partly  damaged  as  a  result  of  degenerative- 
necrobiotio  changes.  Epithelial  cells  which  vere  released  from  combi¬ 
nations  vere  at  the  stage  of  necrobiosis.  Ths  composition  of  the 
inflammatory  exudate  corresponded  exactly  to  the  composition  of  the 
infiltrates  In  the  forefront  there  vere  large  mononuclear  mao.V'ophages, 
followed  in  terms  of  quantity  by  lyuphocytss  and  plasmatic  cells,  while 
neutrophils  leucocytes  occurred  very  rarely  in  the  exudate*  As  to 
erythrocytes,  these  vers  found  in  the  exudate  of  those  parts  of  the 
lungs  where  the  inflammatory  process  vas  more  edvanoed  and  the  organ  vas 
damaged  more  severely.  The  coarsening  of  the  walls  of  the  alveolae  vas 
net  caused  only  by  hyperemia,  edema,  and  inflammatory  infiltration,  but 
also  by  fresh  proliferation  of  fibroblasts.  In  some  plaoes  it  vas 
possible  to  observe  necrosis  and  disappearance  of  inter-alveolar  septa. 
No  bacteria  vere  discovered  by  using  Gram  coloring  in  the  lungs. 

Large  mononuclear  macrophages  appeared  in  various  forms.  Ths 
current  forms  vere  large  vacuolized  calls  vith  oval  perforated  c  ’ 
located  on  the  periphery.  The  cytoplasm  of  other  macrophages  vas 
finely  granulated.  Macrophages  which  vers  smallest  in  terms  of  volume 
had  a  relatively  thick  cytoplasm  and  their  nuclei  absorbed  dyts  well* 

All  the  fonts  of  macrophages  gars  negative  rsaotion  to  fats. 

Coarsening  of  endothelial  oells  of  veins  vith  small  thromboses 
and  inflammatory  proliferation  of  elements  of  neuroglia  vas  found  to  be 
the  cause  of  malatie  processes  in  the  brain. 

In  the  spleen,  numerous  large  mononuclear  macrophages  vere  found 
in  large  quantities  in  tbs  red  pulp.  Thsrt  vas  a  smaller  amount  of 
lymphocytes  sad  neutrophils  leucocytes. 

The  nodule  described  in  the  testis  corresponded  in  a  mierosoopie 
picture  to  ths  group  of  a  heavy  concentration  of  large  macrophages 
surrounded  by  Tin*  capillaries  and  young  fibroblasts.  Thrombi  were 
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found  in  nearby  rains.  The  cantor  of  tho  nodulo  shoved  degenerative- 
neerotlo  changes. 

In  kidneys ,  the  findings  revealed  in  addition  to  overall 
parenchymatous  degeneration  deposits  of  infiltrates  of  round  oells  in 
ike  skin  and  ischemic  fibrosis  of  certain  giomerules. 

The  liver  vas  not  examined  histologically*  In  the  other  organs 
(vhieh  were  not  enumerated)  there  vere  reportedly  no  substantial  changes. 

The  author  used  successfully  the  Volb&ch  modification  of  the  Qiens 
method  (74)  to  giro  color  representation  of  tho  Coxiellao  in  histological 
sections.  It  vas  established  that  Coxiellae  vere  present  in  largo 
quantities  in  tho  lungs,  spleen,  testis,  brain,  and  kidneys  of  tho 
deceased,  and  they  also  occurred  intracellul srly  and  extracellularly.  In 
tho  first  thro*  organs  the  Coxiellae  vere  tented  mostly  in  tho  macro¬ 
phages,  in  tho  brain  they  vore  located  ir  '  enirnts  of  tho  neuroglia  and 
in  endothelial  oells  of  tho  capillaries.  11. re  vas  a  small  number  of 
Coxiellae  in  kidneys  in  the  oells  of  tubular  epithelium  and  in  elements 
of  intortubolar  texture. 

The  author  compares  his  own  findings  with  the  findings  of  Lilli* 
and  associates  (39}  and  Perrin  (47)  and  evaluates  then  as  being  similar. 
With  regard  to  Q  "fever  pneumonia  ho  says  that  in  a  microscopic  examination 
tho  disease  resembles  lobar  pneumonia,  vhile  in  the  histological  picture 
the  findings  are  similar  to  psittacosis  and  other  virus-type  pneumoniae. 
Vhittiok  refers  on  this  occasion  to  the  study  by  B inford  and  Hauser  (3) 
and  uses  the  results  obtained  by  these  authors  in  their  comparative 
study  to  evaluate  his  ova  ease.  Vhittiok' a  publication  is  the  first 
publication  vhieh  established  the  presenoe  of  Coxiellae  in  histological 
seotions  thanks  to  the  use  of  correct  coloring  method.  Changes  observed 
in  the  spleen  vere  evaluated  by  the  author  as  changes  of  the  "toxic" 
type  corresponding  to  the  findings  of  his  predeoessors.  Vhittiok  did 
not  prepare  documentation  on  oerebral  complications  and  changes  in  the 
testes,  even  though  their  existence  could  be  expected  on  the  basis  of 
clinical  studies  by  Irons  and  Hoopsr  (32)  vith  regard  to  orchitis,  and 
Vegmann  (69)  vith  regard  to  enoepbalitis. 

9.  Forconi  and  Curri  (21)  described  in  1951  another  oase  of  death 
caused  by  Q  fever*  The  anatomic  findings  are  based  on  histological 
examinations*  Since  the  original  source  is  not  accessible,  ve  are 
quoting  a  literal  translation  of  ths  report  from  Bxcerpta  Modioa. 
section  7,  1952,  No.  2292. 

A  60-year  old  man  died  as  a  result  of  toxic  infection  vhieh  lasted 
20  days.  Complement-fixation  reaction  to  Q  fever  vas  positive  in  his 
oase  in  titration  of  It 32.  During  ths  autopsy  the  only  typical  finding 
vas  pneumonia  of  the  hemorrhagio-dssquamative  nature.  A  histological 
examination  revealed  typical  infiltration  of  alveolar  vails  by  mono¬ 
nuclear  cellular  elements.  There  vere  ne  significant  changes  in  ether 
ergaas  (reported  by  Pracoarc,  Pavia). 
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10*  Another  casuistic  publication  dealing  vith  death  canoed  by  Q 
fever  io  the  study  by  Kuhn  and  Vaag  (36)  of  1954*  Since  the  publication 
is  not  accessible,  ve  cannot  report  anything  about  it,  not  even  whether 
a  histological  examination  vas  made  in  that  case* 

11*  In  1958  Ockux  and  Popova  (45)  published  a  short  study  which 
they  entitled  "Case  of  Protracted  Course  of  Q  Fever  with  Lethal  Termi¬ 
nation".  Since  this  is  obviously  a  ease  of  diagnostic  error,  I  mention 
the  study  only  to  make  the  bibliographic  references  complete. 

A  57-year  old  man  vas  hospitalized  because  of  0-fever  pneumonia 
and  was  discharged  after  clinical  recovery*  On  the  33rd  day  from  the 
beginning  of  the  disease  he  had  a  highly  positive  titration  of  speoifie 
complement-fixation  antibodies  for  Q  fever,  namely  It 320.  Since  the 
fever  reappeared  repeatedly,  the  patient  vas  admitted  to  a  hospital 
several  months  later.  At  the  time  of  repeated  hospitalisation,  on  the 
180th  day  from  the  beginning  of  the  original  start  of  the  ailment,  the 
complement-fixation  reaction  to  Q  fever  vas  completely  negative.  Death 
occurred  as  a  result  of  cardiopulmonary  insufficiency  on  the  202nd  day 
from  the  original  start  of  the  disease. 

Pathological-anatomic  findings  indicate  that  there  vas  some  sort 
of  a  latent  infection  of  a  morphologically  nonspecific  nature.  During 
histological  examinations  of  samples  taken  from  organs  no  ohaages  were 
found  which  could  be  described  as  characteristic  of  Q  fever.  The  carrier 
of  Q  fever  vas  not  isolated  from  the  pathological  material.  The  negative 
result  of  the  complement-fixation  reaction  at  the  time  of  repeated 
hospitalisation  indicates  clearly  that  there  vas  no  Q  fevor.  It  should 
be  noted  that  in  chronic  cases  of  Q  fever  the  titrations  of  specific  anti¬ 
bodies  are  particularly  high. 

12.  At  this  time  the  latest  casuistic  publication  dealing  vith 
death  eaused  by  Q  fever  is  the  study  by  Tongs  and  Derrick  (67)  of  1959. 

It  vas  the  oase  of  a  52-year  old  stockyard  employes  who  survived 
an  ulcerous  disease  and  prior  to  the  ailment  he  reported  that  he 
suffered  from  fever  combined  vith  jaundice.  These  feverish  conditions 
always  lasted  several  days  and  occurred  three-four  times  a  year.  The 
patient  vas  admitted  to  a  hospital  for  treatment  when  he  suddenly  became 
sick.  The  sickness  vas  accompanied  by  general  symptoms  of  a  fever, 
muscular  aohes,  pains  in  joints,  head,  and  dyspuoic  difficulties.  Dur¬ 
ing  hospitalisation  the  patient  suffered  from  lesion  of  the  liver 
combined  with  jaundice  and  inflammation  of  the  lungs.  Two  days  before 
be  died  the  patient  vas  subjected  to  probetional  laparotomy.  The 
patient  died  on  the  17th  day  from  the  beginning  of  the  sickness.  His 
blood  strum,  which  vas  sampled  on  the  fifth  and  11th  days  from  tbs 
first  symptoms  of  the  disease,  produced  a  negative  reaction  to  Q  fever. 

The  sertmi  which  was  collected  on  the  day  when  exitua  occurred  (17th 
day  of  the  sickness)  gave  a  positive  result  to  Q  fever  in  titration 
It 60.  Coxlella  burneti  was  Isolated  from  the  urine  which  was  eel lee ted 
three  days  bsfero  the  patient  died. 
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Tht  main  findings  of  tbs  post-mortem  examination  were  changes  in 
the  lungs  and  liver.  The  lungs  shoved  diffusive  inflammatory  infiltration, 
they  vers  strongly  congested  and  were  edematous*  The  liver  vas  enlarged 
(it  veighed  2296  g) ,  moist,  saturated,  and  ioterioally  colored*  Changes 
in  other  organs  vere  as  follows*  The  brain  vas  ioterioally  colored  and 
vas  saturated  vitb  small  petechial  hemorrhages*  The  heart  veighed  356  g, 
Microscopically  it  appeared  to  be  parenchymatous ly  degenerated.  The 
kidneys  also  shoved  microscopically  symptoms  of  parenchymatous  degeneration* 
The  spleen  (170  g)  vas  soft,  moist,  saturated  to  the  point  of  being  "semi- 
liquid** 

▲  mieroseopic  examination  revealed  interstitial  pneumonia  in  the 
lunge  combined  vith  phlegm-suppurative  inflammation  of  terminal  bronchia 
and  bronehiolee*  The  etroma  of  the  lungs  vas  infiltrated  vith  mono¬ 
nuclear  cells,  polymorphyonuclear  numerous  maorophages  of  the  type  of 
the  so-called  "heart  failure  cells",  and  plasmatic  cells.  Large  macro¬ 
phages  are  said  to  have  been  dispersed  diffusely  over  the  entire  lungs* 
Hyaline  membranes  could  be  observed  la  some  alveolae. 

The  liver  shoved  diffusive  degeneration  to  neorobioeis  of  the 
liver  sells*  In  the  stroma  of  the  liver  there  vere  monocytes,  plasmatic 
oells,  lymphocytes,  and  polymorphonuclear  leucocytes*  There  vere  no 
findings  of  proliferation  of  liver  outlets  or  regeneration  of  liver 
eells* 

There  vere  no  morphologically  symptomatic  changes  in  the  brain. 

In  addition  to  hemorrhages,  in  eons  plaoes  there  vere  small  perivascular 
granulations  consisting  of  mononuclear  eells  of  nicroglia,  among  which 
there  vere  also  erythrocytes* 

In  the  kidneys  there  was  interstitial  nephritis  which  in  the  skin 
pari  vas  rather  in  the  nature  of  deposits,  but  in  the  marrow  It  bad  a 
diffused  fora*  Among  cellular  elements  there  are  references  to  plasaatio 
eells,  lyaphoeytes,  and  polymorphonuclear  leucocytes. 

Vith  regard  to  the  spleen,  in  addition  to  changes  which  fora  pari 
of  the  picture  of  the  usual  infectious  svelling,  there  are  references  to 
large  mononuclear  phagocytes  vhieh  vere  present  both  in  the  white  as  veil 
as  in  the  red  pulp* 

The  authors  of  the  publication  did  not  find  any  striking  patho- 
histologioal  changes  in  the  thyroid  gland,  in  the  heart,  in  suprarenal 
glands,  or  in  the  pancreas* 

The  authors  did  not  succeed  to  prove  the  presence  of  Coxiellee 
in  histological  eeotions  "in  spite  of  s  careful  examination",  as  they 
say  in  their  study*  The  authors  used  the  Giems  method  to  prove  the 
presence  of  Cexiellae.  The  authors  do  not  state  whether  the  method  vas 
adapted  to  the  color  proof  of  Cexirllae  (> )• 
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Coxiellae  were  isolated  in  a  biological  experiment  involving 
guinea  pigs  from  liver,  kidneys,  and  spleen. 

The  authors  discuss  the  question  of  the  relationship  of  Q  fever 
to  diseases  of  the  liver.  They  exclude  virus  hepatitis  and  Leptospira 
hepatitis,  but  they  lack  a  direct  proof  shoving  Q  fever  etiology.  Is 
to  the  evaluation  of  the  repeated  feverish  attacks  of  the  patient  during 
the  period  prior  to  the  formation  of  the  subsequent  ailment,  the  authors 
believe  that  they  were  some  sort  of  disturbances  of  the  digestive  tract 
vhich  may  not  have  been  related  to  the  actual  ailment. 

The  publication  by  Tonga  and  Derrick  does  not  contain  any 
illustrations. 

Supplement  Added  During  Proofreading  < 

After  the  manuscript  has  been  prepared  for  the  print,  several 
additional  publications  appeared  dealing  with  death  resulting  from  Q 
fever  in  human  beings.  Ve  list  them  all  as  briefly  as  possible.  These 
studies  are  important,  especially  since  they  discuss  the  possibility 
that  endoeardium  may  be  affected  by  Q  fever. 

13,  The  study  by  Evans,  Povell,  and  Burrell  (17a)  refers  to  a 
60-year  old  engineer  who  became  ill  because  of  an  "influenza  infection". 
After  three  veeks  of  sickness  the  diagnosis  vas  that  he  suffered  from 
endocarditis.  A  complement-fixative  reaetion  vith  a  epee if ie  Q-fever 
antigen  vaa  positive  at  the  beginning  of  the  fourth  week  in  titration 
of  1t32.  The  titer  increased  later  on  to  1*64.  At  the  time  vhen  the 
patient  died  (five  and  half  months  from  the  beginning  of  the  ailment), 
the  titer  decreased  to  the  value  of  ltd.  A  pathological-anatomic  exami¬ 
nation  revealed  ulcerous-verrucose  endocarditis  of  semilunary  valves  of 
the  aorta  vhioh  took  plaoe  on  the  basis  of  primary  aortal  sclerosis, 

Vhen  histologioal  sections  vers  made  from  the  aortal  valvo  and  eolored 
by  the  Maeohiavelli  method,  the  examination  revealed  the  existenoe  of 
mieroeolonies  of  small,  intracytoplaamatically  located  microorganisms  of 
the  sise  of  Coxiellae.  An  experiment  of  biological  isolation  vas  also 
made  involving  tbe  use  of  guinea  pige.  Coxiellae  vers  cultivated  from 
the  aortal  valve  and  from  the  spleen, 

14.  Robson  and  Shianin  (58a)  described  tbe  case  of  a  47-year  old 
geophyaiciet  vho  died  aa  a  result  of  chronic  endocarditis.  At  first  the 
patient  suffered  from  pneumonia  (Q  fever?)  from  vhich  he  recovered. 

After  five  months  he  became  sick  again.  This  time  he  suffered  from 
endoearditis  vhich  resulted  in  death  after  a  protracted  course  lasting 
20  months.  Andrews  and  Harm ion  (1)  presented  the  pathological-oaatomioal 
and  bacteriological  analysis  in  a  separate  publication.  The  diagnosis  ef 
Q  fever  is  based  on  an  isolation  of  the  carrier  from  a  pathologically 
roduood  aortal  valvo,  from  the  lunge,  and  i'rom  the  spleen,  and  on  the 
positive  eomplement-fixatory  reaction  vith  a  specif lo  antigen  (positive 
titer  up  to  1 1 2000) ,  Th t,  principal  finding  ef  Ihe  poet  oar  tern  examination 
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Vfcs  a  oicatricoac  endocarditis  with  vegetations  on  the  aortal  and  mitral 
valve.  Histological  sections  revealed  tinder  Giems  coloring  microcolonies 
of  microorganisms  in  the  scarified  valves.  The  microorganisms  were  of  the 
•is#  and  shape  of  Coxiellae.  They  were  found  in  groups  and  were  fre¬ 
quently  surrounded  by  a  membrane  in  the  fora  of  a  cellular  membrane.  How¬ 
ever,  cellular  nuclei  could  not  be  observed*  The  authors  state  that  they 
vers  under  the  impression  the  microcolonies  of  Coxiellae  were 

located  in  some  places  inside  of  the  cells.  Str.  Viridans  was  also 
cultivated  from  the  aortal  valve.  Ve  can  conclude  that  it  was  a  ease  of 
Q  fever  which  affected  the  endocardium  and  the  ailment  was  combined  with 
endocarditis  lenta. 

15.  Mansion,  Higgins,  Bridges,  and  Edvards  (41a)  desoribe  the 
death  of  a  48-year  old  window  cleaner  who  got  pneumonia  (Q-fever  pneumonia?) 
from  which  he  did  not  recover.  The  ailments  of  the  patient  ended  after 
several  months  in  endocarditis  which  led  to  death  in  the  course  of  the 
following  ten  months.  It  took  altogether  26  months  from  the  formation  of 
pneumonia  to  the  axitus.  The  titer  of  the  complement— binding  antibodies 
against  C.  burneti  reached  the  value  of  It 256  In  the  patient.  The  poat- 
mortem  findings  were  similar  to  those  in  the  case  of  the  previous  case. 
However,  the  process  leading  to  endooarditis  did  not  show  any  manifest 
activity.  The  carrier  of  Q  fever  was  isolated  from  the  scarified  mitral 
valve  which  was  removed  during  the  post-mortem  examination.  The  histo¬ 
logical  finding  on  the  valves  whioh  shoved  pathological  changes  was  also 
similar  to  the  finding  in  the  previous  case.  Miorocolonies  of  micro¬ 
organisms  of  the  tise  of  Coxiellae  were  found  between  the  fibrils  of  the 
collagen  and  were  not  located  inside  of  any  cells.  Tbs  authors  admit 
that  the  Coxiellae  may  have  been  located  originally  inside  of  the  oells. 
They  may  have  become  extracellular  as  a  result  of  the  destruction  of  the 
cells  affeeted  by  the  disease.  The  authors  used  Giems  coloring  to  prove 
the  presenee  of  Coxiellae  In  histologioal  seotions.  In  this  particular 
ease  the  Q— fever  infection  af footed  the  valvular  endocardium  of  the 
heart,  and  the  infection  was  combined  with  subacute  bacterial  endocarditis, 

Literary  Sources  Dealing  Vlth  Morphology  of  Q  Fever  in  Animals 

A  natural  Q-fever  infection  usually  doss  not  result  in  a  death 
la  the  ease  of  animals.  As  a  result  the  morphology  of  Q  fever  is  not 
known  hotter  in  veterinary  aedicino  than  in  human  medicine.  However, 
studies  based  oa  experiments  prsssat  valuable  material. 

Ac  first  pathomorphological  findings  of  experimental  Q  fever  in 
animals  come  from  Burnet  and  Preeaaa  (8)  in  1937.  At  that  time  the 
carrier  of  Q  fever  was  just  discovered,  and  the  authors  givs  in  their 
publics ties  dealing  with  biological  properties  brief  diagnostic  con¬ 
clusions  concerning  histological  changes  in  the  liver  and  the  spleen  of 
mice  which  have  been  iafeeted  experimental ly.  The  observations  of  the 
authors  wort  limited  actually  to  the  finding  of  characteristic  vaeuelised 
•ells  asm telling  micro  eolosdec  of  Coxiellae  in  the  cytoplasm. 


Lilli*  and  associates  (39)  gar*  in  1941  a  description  of  morpho¬ 
logical  changes  accompanying  experimental  Q  fever  in  monkeys.  Their 
findings  are  generally  in  agreement  vith  the  findings  of  Q  ferer  in  nan. 
Hoverer,  in  contrast  to  Q  ferer  in  man  the  authors  observed  granules  of 
epitheloidal  cells  in  monkeys.  These  granules  vere  found  is  various 
organs.  The  authors  do  not  gire  their  opinion  about  the  finding  of 
granules  (quoted  according  to  Huebner  and  associates  /3l/).  Critical 
notes  on  the  Lillie's  study  (37)  (See  page  24  [of  the  original,  20  of 
the  translation])  also  apply  partly  to  that  publication. 

Stoenner  and  associates  (64)  examined  the  morphology  of  experi¬ 
mental  Q  ferer  of  horned  cattle0  The  publication  written  by  Stoenner 
and  assooiates  is  not  arailable  in  Cseehoslorakia.  For  that  reason  ve 
cannot  analyse  it  critically. 

Findlay  (19)  described  microscopic  and  histological  findings  in 
the  lungs  of  mice  which  bare  been  infected  intranasally  by  the  carrier 
of  Q  ferer.  They  compared  their  findings  with  the  findings  concerning 
a  control  group  of  animals  which  were  infected  in  a  similar  way  by  the 
carrier  of  human  and  Negro  spotted  ferer.  The  description  of  the 
morphology  of  Q- ferer  pneumonia,  as  glren  by  the  euthor,  agrees  fully 
with  the  description  by  Lillie  and  assooiates  (39).  Lillie  and  associ¬ 
ates  also  describe  the  some  changes  in  man  and  in  a  monkey  which  was  in¬ 
fected  experimentally.  Findlay  discusses  ths  case  in  his  publication. 
Findlay  suoceedsd  to  pro re  the  presence  of  Coxiellae  only  in  large  mono¬ 
nuclear  cells  which  existed  on  the  surface  of  the  pleura,  in  alweolae  ef 
the  lungs,  end  in  the  translucent  parts  of  tbs  bronchi. 

Ths  pneumonia  of  the  control  group  of  mioe  (which  were  infeoted 
by  a  oarrier  of  spotted  ferer)  prorided  roughly  the  same  ploture  as  the 
pneumonia  caused  by  the  carrier  of  Q  ferer.  Bowerer,  the  lungs  were 
affected  more  extensirely  end  the  degree  of  damage  of  the  parenchyma 
which  was  affected  by  the  inflammation  wae  aleo  more  carious. 

The  author  dose  not  say  anything  about  the  detail*  of  the  struetnre 
of  large  mononuclear  cells  in  which  parasites  appear  in  the  ease  of 
spotted  ferer  —  in  the  same  way  as  in  the  ease  of  Q  ferer  — ,  but  be 
states  that  Frowasek  Rickettsia  do  not  attack  exolueirely  this  type  ef 
sells.  For  example  in  the  ease  of  pneumonia  resulting  from  spotted 
ferer  it  was  established  that  Riokettsia  were  else  present  in  leueoeytes. 

Perrin  and  Bengtsou  (48),  who  experimented  independently  from 
Findlay  and  also  infected  mice  through  the  respiratory  tract,  did  not 
get  a  perfect  analogy  with  human  Q  ferer.  This  we*  probably  due  pri¬ 
marily  to  proteins  of  outside  origin  which  were  mixed  with  the  inocu¬ 
lating  substance.  Indeed,  the  author*  used  Coxiellae  from  the  yellow  of 
the  egg  to  inoculate  the  culture,  k  proof  that  the  deseribed  changes  are 
net  specific  ie  the  finding  of  granuleaateose  lesions  which  the  authors 
observed  both  in  the  sees  of  infeoted  mioe  aa  well  as  in  the  control 
■lee  (which  inhaled  only  the  white  ef  the  egg  which  was  sterile) .  The 
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combination  of  specific  and  nonspecific  findings  confused  the  authors  in 
their  evaluation  of  the  changes  which  they  described.  However,  on  the 
basis  of  a  eritical  analysis  of  the  documented  material  we  can  conclude 
that  the  nature  of  the  morphological  changes  agree  in  essence  with  the 
findings  obtained  from  human  pathology.  The  authors  describe  the  in- 
flawa t ion  caused  by  the  oarrier  of  Q  fever ,  and  in  addition  to  the 
lymphocytes  and  plasmatic  cells  they  also  mention  largo  Mononuclear  phego* 
cytes  in  which  the  authors  managed  to  prove  the  presence  of  Coxiellae. 

Several  animals  were  infected  intraperitoneally.  In  these  oasee 
the  lungs  vsrs  intact,  while  the  apleen  and  other  organs  of  the  abdominal 
oavity  shoved  changes  which  were  similar  to  those  im  the  group  of  nice 
which  have  boon  infected  aerogenically. 

Lillie  (37)  described  pathohistological  changes  in  the  body  of 
guinea  pigs  after  lntraperitoneal  infection  by  the  carrier  of  Q  fever. 

In  about  half  of  the  cases  the  lungs  wore  affected  by  stratified  pneumonia. 
In  addition  to  this  basic  affection  there  appeared  occasionally  granuloma 
with  enormous  sells  in  various  organs  of  the  guinea  pigs.  These  have  not 
been  observed  before  in  human  cases,  but  morphologically  they  were 
Identical  with  the  granulosa  which  the  same  author  discovered  in  experi- 
mental  Q  fever  of  monkeys  (39).  Lillis  oonsiders  the  described  granuloma 
with  giant  colls  as  a  manifestation  of  infection  by  Q  fever.  However, 
bis  view  is  not  supported  either  mierobiologically  (by  reverse  cultivation) 
or  histologically  (by  a  proof  of  the  presence  of  the  carrier  in  hlstole- 
logical  sections).  The  author  describes  organic  changes  globally  with 
regard  to  all  the  animals.  On  the  basis  of  such  documentation  we  oaxuaot 
determine  whether  nodular  lesions  with  giant  eslls  occurred  in  all  the 
animals  or  only  in  a  certain  group. 

On  the  basis  of  our  own  experience  with  experiments]  Q  fever  in 
guinea  pigs,  we  believe  that  the  granuloma  deacribod  by  Lillie  were  of 
sub  origin  other  than  0  fever  (they  may  have  been  caused  even  by 
tuberculosis).  However,  changes  caused  by  the  carrier  of  Q  fever  vere 
not  absent  in  this  case.  Their  presence  was  confirmed  by  the  "large 
polygonal  epithelotdel  cells”,  ae  the  author  calls  the  cellular  elements 
which  represent  a  constant  component  of  pneumonia  caused  by  Q  fever. 

The  combination  of  tuberculous  pneumonia  with  0-fever  pneumonia 
gives  the  impress  ion  that  this  process  is  characteristic.  It  is  not 
easy  to  diagnose  the  Infection  correctly,  particularly  when  the  tuber¬ 
culous  pneumonia  is  relatively  recent.  This  view  is  based  on  our  own 
experience  of  eeveral  years  vith  experimental  Q  fever  in  guinea  pigs. 
Imdood,  during  the  experiments  we  alee  found  the  sesie  coincidence.  Ve 
must  admit  that  for  more  than  e  year  we  did  not  diagnose  it  correctly. 

2%  la  tmpeeeible  Vo  evaluate  reliably  the  degenerative-atrophia 
paecoeeee  vhieb  Lillie  describee,  or  the  stratified  pneumonic  in¬ 
filtrates  in  various  organs  which  are  little  characteristic,,  if  wo  admit 
eolmeidemee  ef  such  a  serious  ailment  as  tuberculosis*  The  pretomee  ef 
Cmxiellae  was  mot  proved  is  histological  sections. 
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he.  vo  ( 6  J )  described  in  1952  patholo-’ical-nnittouic  clian/res  in 
experimental  {]  fever  in  guinea  pigs.  Vo  vero  not  able  to  subnit,  oh# 
study  to  a  critical  analysis,  bocause  the  source  was  not  available. 

Another  publication  deal  in/*  with  s..orpholo,"y  of  experimental  Q 
Av.r  in  guinea  pi  •  is  the  t;r’v  fcy  f-orm-r  (22),  who  exr.ninod  histolog¬ 
ic  lly  the  or  *••  r.s  of  -  ir.-  a  pigs  aft*  ,  intra peritoneal  infection.  The 
findings  by  Gor  "r  give  the  characteristics  of  the  morphology  of  <2  fever 
and  agree  vita  the  i’ii.Iin’s  in  connection  with  lethal  cases  of  [>  fever  in 
ran.  The  difference  in  in  the  location  of  the  j  itiiolo  *ical  changes, 

Vhile  cl.,  r. cos  in  ltin-'s  are  ireiio.-.’.inmt  in  ran,  in  guinea  pigs  the  major 
feature  of  the  pathological-ana  tonic  picture  after  intr-.pcritoneal  in¬ 
fection  was  changes  in  the  spleen  and  other  organs  of  the  abdominal  cavity, 
L\ ; ,  ,i  ».  ,o  affected  only  in  so.-.c  ca see.  However,  the  extent  and  intensity 
of  the  changes  never  reached  the  level  of  tho.,**  found  iu  nan.  On  th# 
basis  of  tho  material  obtained  from  guinea  pigs  Gcrmor  aunlifios  th# 
morphological  manifestations  of  >J  fever  us  a  histiogenic  cellular  re¬ 
action  to  antigenic  exudation  with  particularly  accontuatod  participation 
of  ret  icul  '.r  cells.  The  tumor  of  tho  spleen,  which  in  tho  case  of 
intraperitononl  inoculation  vns  the  most  conspicuous  manifestation  of 
infection  by  2  fever,  vv.s  evaluated  by  the  author  cs  tho  result  of 
proliferation  of  reticular-endothelial  cl* rents,  Tho  pneumonic 
leucocytic  infill  rate  in  tho  spleen  according  to  the  author  is  not  th# 
answer  of  the  microorganism  to  tho  antigenic  irritation  by  tho  carrier 
of  •}  fevor,  but  it  is  an  answer  to  the  r>‘  yesr.ive  processes  in  cloment# 
of  tt'S.  Sinco  th  •>  elements  react  to  t  ho  presence  of  Coxiella#  by 
regrocsivo  clnn-au  .  nly  at  the  beginning  of  the  disease,  tho  pneumonic 
leucocytic  infiltr.  ’  **  also  appears  only  during  the  initial  stages  of 
infection  by  fever.  Liter  on,  vhon  the  hhL  elements  do  not  necrotiz# 
anymore  to  tho  antigenic  irritation  on  the  rxirt  of  tho  Coxiellae,  but 
on  tho  contrary  proliferate,  the  leucocytes  disappear  from  th#  pneumonic 
infiltrate.  «o  rooroduen  in  «ic  lil  the  explanation  of  the  aignif icanc# 
of  loucocytes  in  pneumonia  caused  by  Q  fevor,  because  it  ia  an  original 
explanation  which  is  woll  documented  and  is  a  contribution  to  an  under¬ 
standing  of  the  manifestations  of  infoction  by  2  fever. 

According  to  the  concept  formulated  by  the  author,  th#  author 
prol iforativo  pneumonic  reaction  in  the  largo  mononuclear  cells  of 
histiogenic  origin  which  were  found  in  the  splocn,  liver,  and  sonetia## 
in  tho  lun*s.  We  cannot  agree  with  this  explanation  entirely,  as  it 
will  become  apparent  from  our  own  observations. 

The  shortcoming  of  Gemer's  study  is  that  it  does  not  establish 
the  presence  of  the  carrier  of  2  f*v#r  in  histological  sections. 

In  1955  Vasileva  ond  associates  (68)  published  their  study  on 
pathoh istolo.gicnl  experimental  Q  fever  in  guinea  pigs  which  has  been 
infected  subcutaneously,  intraperi tonoal ly,  and  intrateiticularly.  Ia 
this  publication  ve  encounter  for  th*  first  tine  the  tera  "granular 
inflammations",  which  the  authors  used  when  referring  to  poruaeala 
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c.-nised  by  tho  er.rrior.  of  Q  fever.  They  talk  about  it  on  the  occasion  of 
tboir  dercripiion  of  changes  in  the  subcutaneous  tissue  at  the  point  of 
injection  (after  subcutaneous  inoculation)  and  in  the  tostes  (after 
intratcsticulnr  inoculation).  The  authors  do  not  give  a  description  of 
the  granular  tissue,  but  they  talk  about  inflammatory  elements  vhich 
infiltrate  the  granular  tissue.  In  addition  to  leucocytes  and  lymphocyte* 
they  are  primarily  histiocytes  and  macrophagos,  in  vhich  Coxiellae  appear 
in  large  numbers  at  tho  peak  of  infection.  The  authors  do  not  desoribe 
the  histiocytes  and  macrophages.  The  changes  in  the  tostes  after  intro- 
testicular  infection  can  be  qualified  on  tho  basis  of  the  description 
ns  productive  interstitial  orchitis,  vhich  after  the  oure  results  in 
atrophy  and  sclerosis  of  the  organ.  The  authors  do  not  mention  the  lungs, 
nor  do  they  say  anything  about  whether  they  found  any  changes  at  all  in 
the  lungs.  The  findings  in  the  spleen  and  lymphatic  nodules  are 
analogical  to  the  findings  by  Gormor  (See  pages  25-26  [of  the  original, 

21  of  the  translation]).  The  study  by  Vasileva  and  associates  does  not 
contain  any  documentary  photo  material. 

Literary  Sources  With  Occasional  Data  on  the  Morphology  of  Q  Pever  and 
Other  Sources 


Horzberg  and  associates  (29)  studied  in  detail  the  prolification 
of  the  carrier  of  Q  fever  in  the  testis  of  a  guinea  pig  after  intro- 
testicular  inoculation.  The  authors  used  the  method  of  impressed  pre¬ 
parations  in  their  examinations.  However,  in  eaoh  case  they  also  made 
supplementary  histological  examinations  (the  author  of  the  histological 
findings  is  Bienengrabor).  Ve  vant  to  refer  briofly  to  these  findings* 
The  inflammatory  process  in  tho  testis  was  characterized  by  the  presenoe 
of  numerous  large  vacuolizcd  colls  located  in  the  stroma,  by  intensive 
lymphoplasmocollu  r  infiltration  of  the  stroma,  and  by  regressive 
changes  in  the  embryonic  epithelium  of  the  little  winding  canals. 
Coxiellae,  the  presence  of  vhich  was  demonstrated  in  histological 
sections,  appeared  during  the  initial  stages  in  fixed  reticular  cells  and 
in  vandering  histiocytic  i-hagocytes.  During  the  multiplication  of 
Coxiellae  in  the  cytoplasm  of  tho  attacked  cells  intracytoplasmatio 
vacuoles  vero  formed  as  a  result  of  the  activities  of  the  Coxiellae. 

The  vacuoles  kept  increasing  in  volume  and  pushed  the  nucleus  to  tho 
periphory  until  finally  they  burst.  The  Coxiellae  vhich  were  located  in 
the  cell  pt  netratod  in  the  process  in  extracellular  areas,  from  vhich 
they  entered  nov  mesenchymal  elements.  Since  the  cells  in  vhich  the 
Coxiellae  multiplied  vere  released  from  the  combinations,  the  author 
comes  to  the  conclusion  that  the  Coxiellao  multiply  in  the  vandering 
mesenchymal  cells,  namely  histiocytes.  In  view  of  the  fact  that 
Coxiellae  wore  found  also  in  fixed  mezenchymal  elements,  about  vhich  the 
some  author  talks  in  another  place,  ve  must  correct  his  statement  in  the 
sonae  that  the  attacked  mesenchymal  cells  are  not  necessarily  sundering 
cells  at  the  time  when  the  Coxiellae  attack  them.  Hovever,  the  fixed 
cells  in  vhioh  the  Coxiellae  multiply  continuously  can  be  released  from 
their  combinations  in  the  eour  it  of  time  and  may  become  wandering  cells* 
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P<’’/Vvtin.  r.nd  associates  (12)  deal  in  their  study  with  organotropism 
and  elimination  of  Coxiolla  burnoti*  Noury  (44)  studied  the  distribution 
of  Coxicllac  in  the  body  of  diseased  animals,  Unfortunately,  none  of 
these  two  studies  is  available  in  Czechoslovakia*  Ve  did  not  nuoceed  to 
get  uho  studies  iron  foreign  countries*  Ve  mention  these  publications 
mcroly  to  mr.ko  the  bibliography  complete*  Indeed,  in  this  study  ve  shall 
touch  on  the  problem  of  organotropism  of  Ccxiella  burneti* 

In  ordor  to  understand  the  problems  of  the  morphology  of  Q  fever, 
it  may  be  purposeful  to  refer  to  one  important  clinical  observation 
described  by  Blanc,  Brunoau,  Poitrot,  and  Delage  (6)*  These  authors  used 
artificial  Q-fever  infection  as  a  pyrothorapoutie  means  to  treat  mental 
patients.  They  infected  the  patients  in  various  ways  and  then  nsed 
different  doses  of  inoculations* 

After  intradormal  inoculation  of  a  livo  culture  of  Coxiella 
burneti  some  patients  suffered  from  fever  which  lasted  a  maximum  of  two 
days  and  did  not  affect  the  lungs.  Many  of  the  patients  did  not  reaet 
at  all  to  this  method  of  infoction  by  revealing  any  increased  temperature* 
At  the  place  of  inoculation  there  appeared  in  all  cases  on  infiltrate 
vhioh  healed  completely  and  spontaneously  within  two-three  days* 

After  an  intramuscular  infection  the  patients  had  a  fever  lasting 
xnree-five  days  after  two  days  of  incubation  and  withstood  the  disease 
rather  veil.  At  the  place  of  inoculation  there  appeared  a  local  inflam¬ 
matory  reaction  which  lasted  more  than  a  week.  If  a  larger  dose  or  a  ■*»!• 
concentrated  emulsion  was  used  for  intramuscular  inoculation,  the 
fever  lasted  12  days,  was  frequently  biphasic,  but  in  no  ease  was  there 
any  affection  of  the  lungs. 

After  intranasal  inoculation  with  one  drop  of  virulent  suspension 
under  narcosis  (after  an  electric  shock),  three  out  of  six  patients  be¬ 
came  sick,  in  each  case  suffering  from  a  pneumonic  form  of  Q  fever*  The 
sickness  lasted  several  days  to  two  weeks* 

After  intrapulmonary  inoculation  with  aerosol,  it  was  not  only  the 
insulated  patients  who  become  sick  (two  of  them),  but  also  the  experi¬ 
ments  tors  (in  spite  of  the  fact  that  they  used  masks)  as  well  as  two 
assistants  who  did  not  wear  masks*  They  are  contracted  a  pulmonary 
form  of  Q  fever*  The  disease  culminated  on  the  15-20th  day  from  the  in¬ 
fection,  the  infiltrates  disappeared  on  the  40-50th  day*  In  one  case  tho 
disease  also  affected  the  pleura,  and  in  one  case  X  rays  revealed  a  de¬ 
composition* 

Blanc  and  associates  came  to  the  conclusion  on  the  basis  of  their 
own  observations  that  the  olinical  picture  of  Q  fever  depends  directly 
on  the  quantity  of  the  inoculated  substance  and  on  the  method  by  which 
the  substance  is  introduced  in  the  organism*  Q-fever  pneumonia  is  in¬ 
duced  only  through  respiratory  infection,  while  the  benign  course 
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following  fin  intrndorrjal  Inoculation  by  a  largo  culture  opened  the  way 
to  an  effective  and  at  the  same  time  a  safe  method  of  vaccination  against 
Q  fever. 


Fonseca  and  associates  (20)  also  tested  tho  peroral  method  of 
infection  on  mental  patients.  In  this  case  Q  fever  did  not  have  any 
clinical  manifestations,  and  only  in  tho  caso  of  tvo  out  of  12  infected 
persons  antibodies  wore  found  after  a  certain  period  of  time  at  the 
titer  of  1 »20*  On  tho  basis  of  this  observation  it  appears  that  peroral 
infeetion  may  be  secondary  in  Q  fevor  of  man.  However,  experience 
obtained  from  epidemiological  practice  does  not  indicate  that  entirely. 
Even  though  infection  through  the  digestive  tract  is  not  as  important  as 
infection  through  inhalation,  nevertheless  it  may  lead  to  organic  ohanges 
which  may  be  anatomically  important. 

Clinical  studies  by  Wendt  (70) ,  Ludvig  (40,  41 ) ,  Giroud  and 
associates  (23b),  Sorting  (34)  discuss  some  less  frequent  forma  of  Q 
fever.  The  study  of  Moeschlin  and  associates  (42)  deals  vith  complications 
caused  by  Q  fever  from  the  clinical  viewpoint. 

Gerstl  and  associates  (23)  demonstrated  the  presence  of  inflam¬ 
matory  infiltrates  in  the  stroma  of  the  liver  of  man  in  materials  obtained 
from  diagnostic  punctures  of  liver  in  the  case  of  ioterio  forms  of  Q  fever. 
Numerous  histiocytos  appeared  in  the  infiltrates  in  addition  to  elements 
of  round  cells.  Gerstl  and  associates  did  not  attempt  to  prove  the 
presence  of  Coxiellae  in  histological  sections  (quoted  from  the  study  by 
Wssti  /72/). 
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OUIl  OWN  EXPERIMENTAL  MATERIAL 


Worltin"  V^thod 


Tho  survey  of  literature  summarized  in  tho  preceding  chapter  shove 
that  several  authors  dealt  with  the  morphology  of  experimental  Q-fever 
infection  of  a  guinea  pig  (Burnet  and  Frooman  /8/,  Germer  /22/,  Lillie 
/37/,  Scavo  /63/,  Vaesilova  and  associates  /68/,  and  partly  also  Herzberg 
and  associates  /29 /)•  These  authors  used  intraperitoneal,  subcutaneous, 
or  some  other  parentoral  infection.  There  is  no  description  in  available 
sources  of  pathomorphological  changes  after  infection  of  the  respiratory 
tract* 


When  we  studied  the  morphology  of  experimental  Q  fever  of  a  guinea 
pig,  ve  found  that  tho  way  of  infection  is  of  a  decisive  significance 
for  tho  pathology  and  clinical  aspects  of  this  disoase.  Indeed,  in  a 
guinoa  pig  only  intranasal  infection  leads  to  the  formation  of  manifest 
Q-fever  pneumonia  which  —  as  ve  found  out  —  represents  the  analogy  of 
tho  most  sorious  form  of  Q  fever  of  man,  namely  the  pectoral  form*  The 
lungs  Are  affected  only  in  exceptional  cases  when  the  infection  takes 
place  in  another  way.  In  positive  cases  the  extent  and  intensity  of 
changes  in  the  lungs  never  reach  the  same  dimensions  as  after  infeotion 
of  the  upper  respiratory  organs. 

When  ve  introduce  an  inoculation  by  an  other  vay  than  through 
inhalation,  the  result  as  a  rule  is  the  formation  of  apneumonie  forms  of 
Q  fever. 

In  view  of  thoso  facts  ve  concentrated  our  attention  above  all  on 
studies  of  the  pectoral  form  of  experimental  Q  fever  in  a  guinea  pig* 

That  is  why  the  groups  of  guinea  pigs  infected  intranasally  is  the 
largest  group  in  our  material*  True,  it  was  difficult  to  characterise 
exactly  certain  important  morphological  changes  in  tho  case  of  Q  fever, 
specifically  the  Q-fever  inflammation,  when  the  infection  was  located 
exclusively  in  the  lungs*  Other  groups  of  animals  helped  to  solve  this 
as  veil  as  other  problems*  Ve  are  referring  to  animals  which  have  been 
infeeted  intratesticularly,  intramuscularly,  and  subcutaneously* 

Because  of  external  reasons  over  which  the  author  of  this  study 
had  no  control,  it  was  not  possible  to  complete  the  material  by  using  a 
group  of  animals  infeoted  through  the  digestive  traet*  Two  guinea  pigs 
infected  through  the  digestive  tract  at  a  time  when  ve  have  outlined  the 
plan  of  our  study  represent  a  ouch  too  modest  material,  and  therefore  vs 
oould  sot  use  it  in  this  publication* 

Our  own  experimental  material  is  as  follows t 
a)  24  guinea  pigs  infeoted  intranasally, 
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b)  12  guinoa  pigs  infected  intratesticularly, 

c)  12  guinoa  pigs  infected  intraporitonaally, 

d)  10  guinea  pigs  infected  intramuscular ly,  and 
o)  8  guinoa  pigs  infected  subcutaneously* 

Total  66  guinea  pigs 

The  pathological  process  vas  studied  in  its  full  dynamic  expansion 
only  with  regard  to  the  first  group  of  animals*  That  is  why  that  group 
also  includes  the  largest  number  of  animals*  The  guinea  pigs  of  that 
group  were  killed  in  gradual  intervals  of  time*  In  the  other  four  groups 
the  purpose  of  tho  morphological  examination  was  to  determine  the  type  of 
pathological  reaction  of  the  microorganism  according  to  the  method  of  in¬ 
fection*  For  that  reason  the  animals  of  these  four  groups  were  killed 
almost  exclusively  at  tho  time  when  the  disease  reached  the  peak  of  inten¬ 
sity,  The  criterion  which  was  used  to  determine  when  the  infection  culmina¬ 
ted  was  the  temperature  curve  and  overall  condition  of  the  animals  (over- 
strain,  tremor,  dyspnoeal  breathing,  rejection  of  food,  etc*)*  The  animals 
which  survived  the  disease  were  killed,  so  that  we  could  find  out  what 
morphological  changas  the  Q  fever  left  in  them. 

Ve  used  only  healthy  guinea  pigs  for  the  experiment*  In  most  eases 
the  guinea  pigs  were  males*  Their  weight  varied  from  400  to  600  g*  Several 
days  before  the  experiment  and  during  the  experiment  the  animals  were  kept 
separately  in  large  glass  containers*  They  reoeived  normal  mixed  food 
consisting  of  vegetables*  During  the  experiment  we  took  rectal  temperatures 
of  eaeh  animal  twice  a  day*  The  animals  were  weighed  every  third  day* 

Ve  used  for  tho  inoculum  0*5  ccm  of  10-20#  suspension  from  testss 
of  guinea  pigs  in  a  physiological  solution*  They  were  seed,  vessels  of 
guinea  pigs  infected  intratesticularly  by  the  carrier  of  Q  fever  and 
killed  at  the  peak  of  the  disease,  i*e*  seven-eight  days  after  the  in¬ 
fection*  The  inoculum  vas  always  examined  in  terms  of  baeteriologieal 
sterility  by  inoculating  samples  in  two  broths  of  livtr*  The  stook  of 
Coxiella  buraeti  (Derrick,  49)  which  ve  used  was  the  so-called 
"Henserling"  stook  which  vas  isolated  by  Robbins  and  associates  (58)  in 
1946  from  on#  cast  of  death  caused  by  Q  fever  in  Italy*  The  name  of 
the  stock  comes  from  the  name  of  the  deeessed* 

The  guinea  pigs  vsrs  inoculated  by  means  of  a  tuberculin  syringe* 

In  case  of  parenteral  infection  a  given  amount  of  inoculum  was  simply 
injected  in  the  given  ease  ( intraperitoneally,  intramuscularly  in  the 
gluteal  muscle,  subcutaneously  in  the  thigh,  and  in  the  case  of  intra- 
testioular  infection  the  inooulum  was  injected  in  both  testicles)*  In 
ths  ease  of  intranasal  infection  ve  had  to  narcotise  the  animals  first* 

Then  under  narcosis  ve  placed  drops  of  ths  inoculum  alternately  in 
both  nasal  apertures*  Narcotised  animals  inhaled  in  the  inoculum 
without  resistance. 

There  are  24  guinea  pigs  in  ths  experiment  which  wore  infected 
intranasally.  Two  of  them  died  spontaneously  (on#  sa  ths  tenth  day,  tho 


second  on  the  14th  day  after  tho  infection).  Both  cases  were  subjected 
to  a  complete  histological  examination*  Tho  other  guinea  pigs  were 
killed  by  ether  in  the  following  time  intervals  after  the  infection*  six 
animals  on  the  sixth  day  i of  vhich  four  wore  subjected  to  a  complete 
histological  examination),  four  animals  on  the  eighth  day  (tvo  subjected 
to  cor.nleto  histological  examination),  tvo  animals  on  the  ninth  day  (one 
subjocted  to  histological  examination),  tvo  animals  on  the  11th  day  (one 

subjected  to  histological  examination),  tvo  animals  on  the  56th  day  (one 

subjected  to  histological  examination),  tvo  animals  on  the  73rd  day  (one 

subjected  to  histological  examination),  four  animals  on  the  182nd  day 

(two  subjected  to  histological  examination). 

There  are  12  animals  in  the  experiment  vhich  have  been  infected 
intratcsticularly.  One  of  them  died  spontaneously  (on  the  32nd  day  after 
tho  infection),  the  others  vere  killed  by  ether  in  the  following  time 
intervals  aftor  the  infection:  on  the  seventh  day  one,  on  the  eighth 
day  tvo,  on  tho  ninth  day  tvo,  on  the  tenth  day  tvo,  and  on  the  12th  day 
one.  All  the  animals  vere  subjected  to  a  complete  histological  exaal~ 
nation. 


Out  of  12  animals  vhich  had  boon  infectod  intraperitoneally,  fire 
died  spontaneously  (one  on  the  1 1 th  day  after  the  infection,  tvo  on  the 
12th  day,  ono  on  tho  13th  day,  and  one  on  the  22nd  day).  The  others  vere 
killed  in  the  following  time  intervals  after  the  infection*  on  the  third 
day  one,  on  tho  sixth  day  tvo,  on  the  eighth  day  tvo,  on  the  ninth  day 
one,  and  on  the  11th  day  one.  All  the  animals  vere  subjeoted  to  a 
complete  histological  examination. 

Ten  animals  vere  infocted  intramuscularly.  Tvo  of  them  died 
spontaneously*  ono  on  the  18th  day,  the  second  on  the  36th  day  after  the 
infection.  The  other  animals  vore  killed  in  the  following  time  intervals 
after  the  infection*  on  the  sixth  day  tvo,  on  the  sighth  day  tvo,  on  the 
ninth  day  tvo,  on  the  tenth  day  tvo,  and  on  the  12th  day  one.  All  the 
animals  vero  subjeoted  to  a  complete  histological  examination. 

Out  of  eight  guinea  pigs  which  vere  inf eo ted  suboutaneously  three 
exited  spontaneously  (one  died  on  the  sixth  day  and  tvo  on  tho  14th  day 
after  the  infeotion).  The  others  vsre  killed  by  ether*  one  on  the 
sixth  day,  tvo  on  tho  eighth  day,  one  on  the  1 2tb  day,  and  one  on  the 
37th  day  after  the  infeotion.  All  the  animals  vere  subjeoted  to  » 
complete  histological  examination. 

The  animals  vere  killed  under  a  bell  in  vhieh  ve  inserted  cotton 
saturated  thoroughly  with  ether. 

The  animals  vsre  dissected  in  a  sterilised  box,  as  a  rule  within 
tvo  hours  after  the  killing.  In  the  oase  of  guinea  pigs  vhieh  died 
spontaneously  the  dissection  was  carried  out  next  day  in  the  morning. 

Ve  proteetod  ourselves  against  infsotion  by  observing  scrupulously  the 
prinoiplss  proposed  for  vork  with  Rickettsiae  and  tested  in  practise  by 


Sutorisovn  and  Dubay,(6G).  In  the  case  of  guinea  pigs  vhich  wore  infected 
intranasal ly  ve  collcctod  us  a  standard  procedure  the  following  material 
for  histological  examination  during  the  post-mortem  examinations  ex¬ 
cisions  from  all  lobos  of  the  lungs,  from  tracheobronchial  lymphatic 
ganglia,  from  the  rear  vail  of  the  myocardium,  from  the  spleen,  liver, 
pancreas,  intestine  (in  the  area  of  the  Bauhini's  valve),  from  the  left 
kidney  and  suprarenal  gland,  from  the  testis,  from  the  bone  m&rrov  of 
the  proximal  epiphysis  of  the  femoral  bone,  and  from  the  brain  (the 
brain  vas  examined  histologically  only  in  the  frontal  section  vhich  v&s 
made  through  the  basal  ganglia).  In  the  case  of  guinea  pigs  vhich  vsre 
infected  porenterally,  ve  collected  in  addition  excisions  from  the  plaoe 
of  injection  and  from  regional  lymphatic  ganglia.  However,  when  the 
findings  in  the  lungs  were  negative,  ve  limited  the  histological  exami¬ 
nation  of  those  animals  to  one  and  maximum  two  excisions.  In  the  over¬ 
whelming  majority  of  the  animals  ve  collected  as  a  standard  procedure 
material  for  bacteriological  examination,  the  purpose  of  vhich  vas  to 
demonstrate  baeteriological  sterility  of  the  samples  as  far  as  secondary 
bacterial  flora  is  concerned.  For  purposes  of  control  vo  collected  from 
some  animals  samples  for  ths  purpose  of  attempting  to  isolate  the  carrier* 

The  histological  material  designed  for  further  proeessing  in  a 
refrigeration  mierotome  vas  fixed  and  deposited  in  formol  (The  purpose  of 
it  vas  to  prove  the  presence  of  fat  and  to  bring  about  oxydase  reaetion). 
All  the  other  material  vas  fixed  in  Helly's  solution  and  covered  vlth 
paraffin. 

Ve  used  color  methods  for  the  coloring  of  hsmalauneosin  and  three 
trioxyheraate in-pi crofuchs in  according  to  van  Gieson.  V#  used  an  original 
method  designed  by  the  author  to  prove  the  presenee  of  Coxiellae  in 
histological  sections  (59)* 

The  method  involves  fixation  of  ths  material  in  Helly's  solution 
and  use  Giems  dyes  for  eolor  representation  of  Coxiollae.  The  dye  nust 
be  diluted  by  a  buffer  solution  before  it  ie  used.  The  preparation  is 
covered  vith  excess  color  (Vc  lot  the  dye  act  for  16-20  hours)  and  is 
subjected  to  a  dual  differentiation!  The  preparation  is  diffsrsntiatsd 
first  of  all  in  ths  buffer  solution  and  then  a  strongly  diluted  eitrle 
sold. 


The  fat  vas  rspresented  in  searlst  color.  The  oxydase  reaction 
were  carried  out  according  to  Oraff .  On  o ocas ions  ve  used  color  netheds 
as  follovst  coloring  of  retieulln  fibers  according  to  Lillis,  coloring  ths 
mucus  by  thlonins  and  sue  learn  in# ,  coloring  of  slastln  according  to 
Voigert,  eolor ing  of  baeterla  in  histological  sections  assorting  to  the 
Onus  principle,  etc.  Vhen  ve  processed  the  bones  vs  used  tbs  aothot  sf 
rapid  deealolfieatiom  which  was  designed  by  the  author  in  cooperation 
vith  Plank  (SO)* 
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’Indin-T  in  t?it>  C-»r»  p*  G'n'r^rr  l*i  Infected  Inirnnasally 
a)  Records  of  tlie  Course  of  the  Disease 

Uo  registered  the  first  synptoms  of  the  disease  only  on  the  fourth 
day  of  the  infection,  vhen  the  temperature  began  to  rise*  The  guinea  pigs 
coased  to  accopt  the  usual  amount  of  food,  were  covering,  their  for  vas 
bristly,  and  they  crouched  against  the  vails  of  the  glass  container*  In 


Table  2.  Rectal  temperature  end  body  veight  of  a  guinea  pig 
infected  intronasally,  vhich  survived  the  infection* 

Key  to  table  2s  a  —  Number  of  days  aftar  infection,  b  -  veight,  e  « 
inoculation,  d  -  putting  to  death* 

the  following  days  they  shoved  high  foror,  they  began  to  breathe  faster 
and  vith  difficulties*  The  ellnlcal  culmination  of  the  disease  was  re¬ 
corded  on  the  seventh-eighth  day  after  the  infection*  from  the  ninth  day 
the  temperature  started  to  deerease  and  the  condition  of  tho  animals 
gradually  become  normal*  Vhen  the  infection  terminated  in  death,  the 
overall  physical  difficulties  continued  until  the  animal  died  (i*e*  until 
the  tenth  or  14th  day)*  Death  vas  preceded  as  a  rule  by  a  lytlo  decrease 
of  temperature  vhich  lasted  a  short  tine.  The  temperature  during  the 
infection  is  illustrated  by  tvo  temperature  curves i  one  represents  the 
temperature  of  a  guinea  pig  vhich  survived  the  infection  (table  2),  the 
other  represents  the  temperature  of  a  guinea  pig  vhieh  succumbed  to  tho 
infection  (tabic  3).  About  two  weeks  after  the  infection  the  animals 
chewed  clear  symptoms  of  recovery*  They  be  cane  alert  again  and  started 
to  aoeopt  food  as  usual*  Three  weeks  after  the  infection  the  guises  pigs 
gave  the  impression  of  being  healthy* 
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b)  Microscopic  P  lading a  During  Dissection 

At  the  peak  of  the  disease,  i.e.  on  the  eighth  day  after  the  in- 
fcetioa,  we  found  during  the  post-mortem  examination  in  all  oases  that 
the  lungs  were  affected  in  tho  form  of  sediments, the  hilal  and  lymphatic 
ganglia  were  enlarged,  there  was  dilatation  and  hypertrophy  of  the  heart, 
mostly  on  the  right  side,  the  size  of  the  spleen  had  doubled,  and  there 
were  dystrophic  changes  in  the  large  parenchyma.  The  testes  were  as  a 
rule  slightly  atrophic.  In  the  ease  of  guinea  pigs  which  exited 
spontaneously  the  findings  described  a bore  were  also  accompanied  by 
symptoms  of  serious  heart  inadequacy. 


Table  3.  Beetal  temperature  and  body  weight  of  a  guinea  pig 
infested  intranasal ly  which  eueeumbed  to  the  infeetiea. 

Bey  to  table  3i  a  -  Number  of  days  after  infeetiea,  b  -  weight,  e  * 
inoculation,  d  -  oxitus. 

During  eonrelesoenoe  there  was  gradual  morphological  restitution. 

The  animals  which  were  killed  end  dissected  two  or  mere  mam  the  after  the 
infeetiea  did  net  shew  any  changes  which  could  he  observed  micros  topically. 

Description  of  Organs  of  the  Pectoral  Cavity 

At  tho  peak  of  the  disease  changes  in  the  lungs  were  the  cute tend¬ 
ing  features  of  the  pathological  findings.  Pneumonic  layers  of  the  si so 
of  several  lung  lobules  were  localised  in  the  proximity  of  tho  bremehi 
sad  their  ramifications,  tfe  could  observe  frequently  infiltrates  which 
were  located  perihelially.  They  were  connected  per  eeatiauitntem  with 
the  layers  which  were  located  subpleurally.  In  eases  of  average  serious¬ 
ness  about  ooo-third  of  tho  lungs  was  affected  by  pneumonia.  In  the 
ease  ef  guinea  pigs  which  succumbed  to  the  iafeetiem  the  pounouls 
affected  n  predominant  portion  of  the  lungs.  The  color  ef  the  pneumonic 


infiltrates  was  blue-red,  and  they  bad  a  fine  granulated  structure.  Vhen 
ve  observed  carefully  these  changes  under  a  magnifying  glass,  ve  could  soo 
hov  the  affected  tissue  was  covered  with  a  fine  blue  texture.  The  air 
portions  of  the  lungs  wore  compensutionally  emphysematous.  Eknphysematous 
vesicles  wore  located  in  close  proximity  of  the  lung  infiltrates  or  la 
peripheral  portions  of  the  infiltrates  themselves.  As  a  result  the 
boundary  lines  of  the  pneumonic  layers  vers  not  sharp.  The  bronchi  did 
not  show  any  changes  which  could  be  determined  microscopically.  However, 
peribronchial  stroma  of  the  tissue  was  coarser  in  the  areas  of  pneumonia 
infiltrates.  Vhon  the  lungs  were  subjected  to  pressure,  a  small  amount 
of  foamy  blue  fluid  poured  out  of  the  lungs. 

The  area  below  the  thorax  did  not  show  any  striking  features. 
Tracheobronchial  lymphatic  ganglia  were  enlarged,  but  their  anatomic 
structure  remained  unchanged.  The  hoart  vns  enlarged  1.5-2  times  (lm 
lethal  cases  as  much  as  3  times).  The  cavities  of  the  right  side  of 
the  heart  in  particular  vero  enlarged.  The  elasticity  of  slightly 
hypertrophic  muscles  was  reduced.  In  lethal  esses  the  consistency  of  the 
myocardium  was  almost  tattered.  The  color  of  the  nuselea  mas  brown  erst 
with  a  shade  of  blue,  in  lethal  eases  it  had  a  yellowish  shade. 

Description  of  Organs  of  the  Abdominal  Cavity 

At  the  peak  of  the  disease  the  spleen  was  enlarged  1*5-2  times, 
its  eolor  was  dark  red  at  the  point  of  dissection.  Malpighi's  bodies  in 
the  section  were  always  elearly  prominent  above  the  level  of  the  hyper¬ 
plastic  red  pulp.  The  liver  and  the  suprarenal  glands  were  mere 
voluminous,  their  congestion  was  increased.  The  structure  of  the  organs 
was  anatomic,  the  color  was  slightly  yellowish  in  some  places.  The 
testes  were  somewhat  reduced,  hut  their  structure  was  intact.  The 
intestines  and  the  suprarenal  glands  did  not  shew  any  striking  abnormal¬ 
ities. 

Description  of  Organs  of  the  Cranial  Cavity 

The  crane  and  the  brain  membranes  did  not  show  any  changes  which 
could  bo  detected  microscopically. 

Bono  Narrow  of  the  Proximal  Ipiphyais  of  the  Sonora 

The  aloroaeopie  findings  were  always  within  normal  limits, 
s)  Fhthohistologieal  Findings 

Um«T8  (figures  1  -  9  /Note**  All  the  figures  are  in  the  enelesure 
at  the  end  of  the  study,  after  page  80/).  In  the  histolagisal  picture  the 
process  which  took  place  in  the  lungs  eerrespomded  to  acute  interstitial 
pasunonla  characterised  by  the  presence  of  a  large  number  of  kistleojtie 
cellular  eleaents  which  occurred  in  the  infiltrate  as  well  an  in  the 
exudate  (figures  1  and  2).  These  were  primarily  hiotoeytos  of  throo  typsei 
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1*  Cellular  elements  of  the  size  of  macrophnges  with  oval  nomnehromoue 
nucleus  located  centrally  or  excontrically  and  vitb  thin  and  slightly 
basophilic  cytoplasm*  2*  Histiocytes,  which  wore  larger  in  comparison 
to  the  prorious  croup  and  in  addition  they  were  characterized  by  the 
presence  of  fine  vacuoles  in  thoir  cytoplasm.  Snail  cytoplasm&tic 
vacuoles  pa re  the  morphological  characteristics  of  the-.o  cells*  They 
vere  elements  which  are  usually  described  in  pnthohistology  as  fc  v 
eells  (the  so-called  "Schaumzollen”  of  the  German  authors)*  3*  Large 
histiocytes  of  round  shapos  with  tho  nucleus  pushed  to  the  periphery* 

The  nucleus  usually  shoved  rogressi rs  changes*  Tho  cytoplasm  of  thoso 
cells  contained  one  or  more  large  vacuoles*  Ilistiocytos  of  various 
shapes  and  sizes  gave  a  negative  reaction  to  fat  and  mucus*  The  inflam¬ 
matory  infiltrate  which  ponotrated  ovenly  into  the  stroma  of  tbs  effected 
portions  of  the  lungs,  was  not  particularly  intensive  even  at  the  peek  of 
the  disease*  It  consisted  of  lynphooytes  and  plasmatie  cells,  while 
leueocytes  vere  present  in  it  only  on  some  occasions.  Leucocytes  appeared 
in  large  quantities  at  the  beginning  of  tho  disease  or  when  the  peak  had 
passed,  in  the  period  of  resolution*  The  inflammatory  exudate  which 
filled  the  alveolae  and  alveolar  passages  included  a  modest  amount  of  s 
serous  and  in  sons  places  serofibrinous  fluid  which  contained  large 
amounts  of  pooled-off  cells  of  the  alveolar  epithelium  in  the  stage  ef 
necrobiosis  (These  eells  gave  s  positive  reaction  to  fat).  Inflammatory 
infiltrates  in  the  fern  of  round  eells  occurred  perivascular ly  in 
hepatised  as  wall  as  air-fillsd  portions  of  the  lungs*  Bronchi  and 
bronchioles  shoved  in  most  eases  only  s  light  catarrhal  inflammation 
without  any  striking  desquamation  of  epithelial  eells*  On  occasions 
there  was  also  acute  ondobronchitis  which  lad  to  obliteration  of  the 
affected  bronchus  and  consequently  to  atelectasis  of  the  corresponding 
parts  ef  the  lungs.  During  the  period  whan  the  inflammatory  process 
subsided,  hyalins  nenbranes  appoared  in  tbs  lungs  in  tbs  border  portions 
ef  pneumonic  inf litre tea  (figure  6)* 

Vicarious  emphysema  of  the  lungs  was  formed  and  developed  together 
with  pmeumomia*  It  affected  those  portions  of  the  parenebpm  ef  the 
lungs  which  vere  in  the  peri feral  part  of  the  infiltrates  end  their 
immediate  neighborhood  (figure  7)*  The  largest  vesicles  were  found  in¬ 
side  ef  the  lunge  between  individual  pneumonic  layers*  The  extent  and 
intensity  of  the  enpbyeeme  vere  directly  proportional  to  the  extent  ef 
the  pneuneaia*  In  severe  eases  vbieh  took  a  lethal  course,  the  entire 
acrfcd  parenchya  ef  the  lunge  woe  oenpensati anally  eaphyssnatsae  when 
pniensnls  affected  nest  ef  the  lungs* 

When  pneuneaia  subsided  sad  tbs  inflammatory  exudate  was  re  sorbed, 
im  me  ease  was  there  restitution  in  the  lungs  ef  the  guinea  pigs  ns  for 
ns  emphysema  was  eeaoemed*  Vi  thin  two,  three,  and  six  months  after  the 
infection  we  could  demons  trots  the  presence  ef  layers  ef  substantial 
emphysema  in  the  lungs*  The  emphysema  affected  approximately  1/4  -  1/1 
ef  the  pereaehym  and  was  localised  In  par if oral  parts  ef  the  lobules 
ef  the  lunge  directly  below  the  pleura  or  inside  ef  the  lunge  (figure 
•)*  The  extant  end  location  ef  the  enphyseaa  were  elailar  to  these  as 
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in  tbc  cf'so  of  ani'-nts  killed  at  tho  peak  of  the  disease*  How  ever,  in 
this  ease  the  enr.hy30m.tous  resides  wore  slightly  smaller*  The  layer* 
of  substantial  emphysema  were  not  lacking  eron  in  the  area  of  the 
atelectasos  of  the  lung3  which  wore  fornod  as  a  result  of  obliterating 
endobronohitis  which  was  observed  on  some  occasions  (figure  9)* 

Colin gonic  fibors  showed  only  slight  deviations  from  normal 
conditions  during  tho  disease*  At  the  peak  of  the  disease  the  eollagenie 
fibers  voro  poorly  visiblo  due  to  tho  edematous  saturation  of  the  stroma, 
and  they  were  more  substantial  vhon  the  disease  recoded*  However,  they 
did  not  nultiply*  The  compartments  between  emphysematous  vesicle* 
contained  a  largo  quantity  of  eollagenie  fibers.  This  is  due  to  the 
origin  of  the  compartments  which  —  as  w*  mentioned  before  —  are  to  a 
great  extent  derivatos  of  interlobular  septa  of  the  tissue.  In 

post-pneumonic  atelectases,  in  which  the  paronchym  atrophied  and  dis¬ 
appear  ed, col laconic  fibers  become  more  conspicuous*  It  seems  that  even 
in  this  case  thoir  multiplication  was  only  relative* 

Tracboobyonf Mnl  lvrv^>,,itf c  ganglion  (figures  10  -  13).  —  Taflem- 

matory  hyperplasia  was  characterized  by  swellings  of  the  endothelle  of  the 
sinuses  or  colls  of  the  roticulum,  by  multiplication  of  elemomts  con¬ 
sisting  of  round  cells,  end  by  tho  appearance  of  large  vaeuoliaed  eel le* 
Vaouolised  ceils  appeared  in  perifolicular  sinuses  and  also  in  the 
lymphatic  foliculi  or  in  modular  cores  (figures  10  and  11)*  Vaeuolised 
colls  of  lymphatic  sinuses  voro  formed  from  reticular  cells  of  the 
pulp  of  the  ganglion,  as  we  shall  describe  it  in  another  place*  Vnen  the 
inflammatory  process  subsided,  for  a  long  period  of  time  there  was 
demonstrable  nnd  neasureabl*  post-inflamnatory  sclerosis  in  the  gangliom* 

—  In  myocardium  there  was  a  cloudy  swelling  vhleh  in 
lethal  eases  was  combined  with  degonoration  of  the  fatty  tissues  of  the 
muscles*  Tho  stroma  of  tho  myocardium  was  infiltrated  by  a  few  lympho¬ 
cytes  end  plo3r.atic  cells*  Only  in  a  few  eases  did  the  infiltrate  reach 
en  intensity  at  which  the  finding  could  be  evaluated  as  slight  inter¬ 
stitial  myocarditis.  Several  months  after  tho  disappearance  of  the  in¬ 
fection  no  pathohistologieal  changes  could  be  demonstrated  in  the  myo¬ 
cardium. 

Spleen*  —  At  the  posh  of  the  disease  the  histological  picture 
of  the  spleen  eerrespended  to  an  a outs  inflammatory  tumor*  Tho  prolifer¬ 
ate*  processes  were  combined  in  this  ease  with  regressive  changes  which 
affected  particularly  the  reticuloendothelial  system  of  the  red  polp*  Xm 
the  sinuate  of  the  red  pulp  there  were  as  a  rule  more  or  lea*  numerous 
layers  of  necrotic  coagulation**  The  inflammatory  infiltrate  consisted 
of  lymphocytes,  leucocytes,  and  plasmatic  sella*  In  individual  *a*e* 
there  were  large  vaeuoliaed  cells,  particularly  in  the  red  pulp,  which 
cam*  from  BBS  elements.  In  the  clauses  of  the  red  pulp  there  was  an 
increased  quantity  of  decomposing  cellular  detritus  whlsh  added  t*  tho 
laflaamtery  tumor  of  tho  spleem  a  character  of  spedogeni*  turners*  Xm 
the  ease  of  guinea  pig*  which  were  killed  96  and  71  day*  after  the 


infection,  the  rod  pulp  vas  still  slightly  hyperplastic  and  the  stroma 
of  the  spleen  was  slightly  sclerotic.  Six  months  after  the  infection 
no  pathohistologieal  changes  wore  discovered  in  the  spleen* 

Liver*  —  At  the  peak  of  the  disoase  there  vas  a  cloudy  availing 
and  a  slight  decree  of  degoneraticr  of  the  fatty  tissue.  In  lethal 
eaaea  the  overall  vonostasis  vas  noat  pronounced  in  this  particular  organ. 

Pancreas  end  intestines.  —  No  pathohistologieal  changes  vere 
found  eithor  in  the  pancreas  or  in  the  intestines  during  the  sickness. 

Kidneys.  — -  At  the  peak  of  the  disease  there  vas  a  cloudy  svell— 
ing  in  the  kidneys,  and  in  some  cases  there  vas  also  discreet  fattening 
of  the  coiled  canals.  When  the  acute  stage  subsided,  the  kidneys  did 
not  shov  any  pathohistological  changes. 

Suprarenal  glands.  — *  In  the  skin  part  of  the  suprarenal  glands 
there  vas  dogonerative  damage  of  epithelial  cells  of  the  zona  reticularis 
and  also  partly  of  the  zona  fasciculata  during  the  peak  of  the  sickness. 
Morphological  changes  in  the  cells  corresponded  to  the  cloudy  swelling 
vith  various  dogrees  of  damage  of  the  cellular  nuclei.  Caryolysis  could 
be  observed  only  in  rare  cases.  When  the  morbid  process  subsided,  no 
pathohistological  changes  could  be  demonstrated  in  the  suprarenal  glands. 

Tonies.  —  A  temporary  atrophy  of  the  organ  resulted  in  a 
temporary  suppression  of  spermatocytogenesis.  During  convalescence  there 
vas  restitutio  ad  integrum  in  all  cases. 

Brain  and  brain  membranes.  —  No  pathohistological  changes  v»ye 
found  either  in  the  brain  or  in  the  brain  membranes. 

Bene  marrow.  —  In  the  course  of  the  sickness  there  vas 
temporary  activation  of  the  bone  marrov.  Yellowish  bone  marrov  vas 
temporarily  substituted  by  active  red  marrov  which  obviously  proliferated. 
During  convalescence  the  condition  became  again  normal. 

d)  Presence  of  Coxiellae  in  Histological  Section 

At  the  peak  of  the  sickness  it  vas  established  that  Coxiellae  wore 
present  in  the  lungs  (figures  3-5),  in  the  tracheobronchial  lymphatic 
ganglia  (figures  12  and  13), and  in  the  spleen.  Their  presence  vas  closely 
related  to  the  described  cells  of  reticuloendothelial  origin.  Coxiellae 
appeared  in  the  cytoplasm  of  these  cells.  While  the  histiocytes  which 
vore  not  vacuolized  containod  only  a  small  number  of  Coxiellae,  the 
histiocytes  vith  foamy  cytoplasm  contained  many  of  them.  However,  the 
largest  number  of  Coxiellae  vas  found  in  large  vacuolized  histiocytes  in 
vhich  the  Coxiellae  vere  deposited  in  peripheral  portions  of  the  vacuoles. 
After  the  bursting  of  the  vacuoles  the  presence  of  Coxiellae  oould  bo 
proved  also  extracellularly.  In  addition,  in  tracheobronchial  lymphatic 
ranglia  and  in  the  spleen  Coxiellae  vere  preaent  on  oecaaiona  even  in 
reticular  cells  themselves  (figure  17). 
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•)  Results  of  Auxiliary  Examinations 


A  cultivation  examination  of  samplos  taken  from  the  lungs  and  from 
the  spleen  confirmed  the  fact  that  the  examined  material  vas  bccteriolog— 
ically  storile.  All  the  inoculated  soils  remained  sterile* 

Vo  isolated  the  carrier  from  the  lungs  of  the  diseased  guinea  pigs 
only  at  tho  peak  stage  of  the  disease*  The  results  were  positive* 

*ue  reaction  of  the  combination  of  the  complement  was  negative 
in  tho  first  oight  days  01  the  ailment*  Positive  symptoms  with  a  titer 
of  1:8  bagnn  to  appear  only  ten  days  after  the  infection*  Titers  of 
1:16  and  over  voro  recorded  ten-12  days  after  the  infection*  i*e*  at  the 
time  when  the  disease  recoded  (according  to  clinical  and  anatomio  findings 
the  disease  culminated  approximately  on  the  eighth  day  after  the  infection)* 
Maximum  titers  ( 1 x  51 2  and  over)  vore  recorded  at  the  time  when  clinical 
and  anatomic  manifestations  of  Q  fever  disappeared  completely*  The  level 
of  antibodies  binding  the  complement  of  this  group  of  animals  is 
illustrated  in  tablo  4  (Mote*:  The  results  of  serological  examinations 
of  this  and  other  groups  of  animals  are  given  merely  to  make  tbs  laboratory 
data  complete}* 
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Table  4*  Antibodies  binding  the  complement  in  a  blood  serum  of 
guinea  pigs  after  intranasal  infection. 

Key  to  table  4:  a  -  Collection  of  blood  from  the  infection  after  the 
given  number  of  days,  b  -  Titer  of  antibodies*  e  -  Total. 

Findings  in  the  Case  of  Guinea  Pigs  Which  Ifave  Been  Infeotod  Intra- 
testicularly 

a)  Records  of  the  Course  of  tho  Disease 
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During  the  first  three  days  after  tho  infection  the  guinea  pigs 
did  not  show  any  morbid  symptoms.  On  tho  fourth  day  thoir  temperature 
began  to  rise.  The  guinea  pigs  began  to  show  restlessness.  On  the 
fifth  and  sixth  days  tho  restlessness  was  roplaced  by  apathy.  The  guinea 
pigs  covered  .their  fine  bristled,  and  they  took  only  a  small  amount  of 
food.  Approximately  after  the  seventh  day  the  guinea  pigs  began  to  re¬ 
cover  gradually.  The  animal  which  died  on  the  32nd  day  spontaneously 
gave  the  impression  of  a  healthy  animal  after  the  ninth  day.  It  died 
suddenly. 

The  rectal  temperature  and  body  weight  of  the  guinea  pig*  which 
have  been  infected  intratesticularly  are  illustrated  by  two  thermal 
curves  (figures  5  and  6). 


Table  5.  Rectal  temperature  and  body  weight  of  a  guinea  pig 
after  intratesticular  infection  by  the  carrier  of  Q  fover.  This  animal 
survived  the  infection. 

Key  to  table  5*  a  -  Number  of  days  after  the  infection,  b  -  Weight, 
o  -  Inoculation,  d  -  Animal  put  to  death. 

b)  Microscopic  Findings  During  Disseotion 

At  the  peak  of  the  ailment  the  outstanding  feature  of  the 
anatomie  findings  was  the  f act  that  the  testea  were  enlarged  approximately 
1.5-2  times,  the  ilial  lymphatic  ganglia  were  enlarged  about  three  times, 
and  the  spleen  was  enlarged  about  five  times.  The  heart  was  slightly 
enlarged  in  all  cases.  It  was  a  dilatation  of  the  heart  cavities  vithout 
any  thickening  of  tho  musclos. 


Table  6*  Rectal  temperature  and  body  weight  of  a  guinea  pig 
after  intratesticular  infection  by  the  carrier  of  Q  fewer *  The  animal 
succumbed  to  the  infection* 

Key  to  tablo  6:  a  -  Numbor  of  days  after  the  infection*  b  -  Weight* 
o  -  Inoculation*  d  -  Exitus. 

Description  of  Individual  Organs 

The  testes  reached  maximum  size  about  on  the  eighth  day  after  the 
infection*  Their  size  at  that  time  was  1*5-2  times  the  normal  size*  The 
sheathing  of  the  organ  vrs  very  tight,  below  the  sheathing  it  was  possible 
to  see  strong  swollen  vena.  The  structure  of  the  organ  was  clearly 
visible  on  a  section,  tho  color  of  the  testicles  was  bluish-rosoy  in  the 
section,  their  consistency  was  soft* 

On  the  other  hand,  llial  lymphatic  ganglia  were  enlarged  three- 
five  times  as  compared  to  the  normal  size  and  the  anatomic  structure  re¬ 
mained  unchanged* 

The  spleen  was  enlarged  four-six  times*  Its  color  was  dark  blue- 
violet  both  on  the  surface  as  well  as  in  a  seotion.  The  pulp  in  a  seetioa 
was  swelling  over  and  as  a  result  the  Maltighi's  bodies  could  be  hardly 
noticed*  By  using  the  blunt  side  of  a  knife  it  was  possible  to  scrap# 
from  the  pulp  a  small  amount  of  the  softened  tissue*  The  eoasisteaoy  of 
the  organ  was  soft* 

Tho  livor  and  the  kidneys  had  a  dull  glass  and  showed  a  light 
violet  spray*  In  some  animals  the  liver  and  the  kidneys  were  yellowish* 
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Tho  suprarenal  glands  vero  only  slightly  enlarged  and  their 
anatomic  structure  remained  intact. 

The  stomach,  intestines,  and  the  pancreas  did  not  show  any  sig¬ 
nificant  features. 

In  the  pootoral  cavity  the  only  finding  vas  an  enlargement  of  the 
cavities  in  the  heart  vliich  vas  not  accompanied  by  any  thickening  of  the 
vails  of  the  myocardium.  The  heart  vas  enlarged  about  1.5  times  as 
compared  to  the  normal  size. 

The  brain,  brain  membranes,  and  the  bone  marrov  did  not  show  any 
significant  features. 

e)  Pathoh is to logical  Findings 

Testes  (figures  14-16).  —  At  the  peak  of  the  sicioaess  the 

stroma  of  the  organ  vas  noticeably  extended.  Vhen  it  vas  colored  it 
looked  very  much  like  a  fatty  tissue.  This  resemblance  vas  caused  by 
the  existence  of  large  vacuolized  cells  vhich  vero  interwoven  thickly 
in  the  stroma.  The  expanded  stroma  of  the  organ  compressed  the  seed¬ 
forming  canals.  Vacuolizod  cellular  elements  vere  found  among  tho  cells 
of  ths  embryonic  epithelium  in  larger  or  smaller  amounts  depending  on 
tho  ease.  The  morphology  of  the  vacuolized  cellular  elements  corresponded 
exactly  to  the  morphology  of  the  vacuolized  cells  of  the  stroma.  The 
reaction  to  fat  had  negative  results  in  these  cells.  Vhen  ve  used  a 
special  coloring  ve  could  demonstrate  the  presence  of  Coxiellae  in  the 
large  vacuolized  cells.  Tho  large  vacuolized  cells  corresponded  geneti- 
icelly  to  histiocytes  vhich  undervont  morphological  changes  as  a  result 
of  the  intracellular  parasitism  of  the  Coxiellae,  as  ve  described  it  on 
page  37  [of  the  original,  34  of  the  translation,  cf  transl.].  Histio¬ 
cytes  vero  found  in  the  testis  as  veil  as  in  the  lungs.  They  contained 
only  a  fev  small  vacuoles  and  histiocytes  vith  one  giant  vacuole.  In 
aome  places  vo  vere  able  to  observe  also  histiocytes  tho  vaouolos  of 
vhich  have  burst.  In  the  areas  of  such  oolls  tho  presence  of  Coxiellae 
could  be  demonstrated  also  extrace llularly.  The  stroma  of  the  teetie 
vas  infiltrated  by  a  rather  modest  amount  of  lymphoplasmuoollular 
inflammatory  infiltrate.  There  vere  practically  no  louoooytes  in  the 
inflammatory  infiltrate.  The  small  sperm-bearing  eanale  vere  atrophie. 
Many  epithelial  cells  of  the  email  canals  vere  in  the  stage  of  necro¬ 
biosis. 


The  following  pathobistological  changes  vere  found  in  the 
testicles  of  the  guinea  pig  vhieh  died  spontaneously  on  the  32nd  dsy 
from  tho  infection.  The  sperm-bearing  canals  either  disappeared  or 
vere  atrophic.  Neither  spermatohistogenesis  or  eytogonesis  oould  be 
observed  anywhere.  The  basal  membronos  of  the  email  channels  and  the 
entire  stroma  of  the  testis  vere  oollagenous.  Thick  lymphoplasao- 
oellular  infiltrate  in  the  stroma  indicated  that  a  diffusion  inter- 
stitital  inflammation  has  just  ended.  Ve  did  not  find  any  large 
vaouollsed  histiocytes.  The  Coxiellae  in  the  hlstelogleal  sections  vere 
negative.  u 


Tn "’.nn-’T  gln.r^3  (figure  17).  —  Vhon  the  sickness 

reached  its  pr\ik  the  lynphoreticulnr  tissuo  of  tho  glands  was  hyper¬ 
plastic.  Largo  vacuolized  coils  vith  a  positive  finding  of  Coxisllae 
in  cytoplasm  were  found  in  large  numbers  in  modular  cords  of  the  glands 
and  in  tho  peripheral  portion  of  lymphatic  folliculea.  There  is  no 
■listological  finding  in  tho  case  of  tho  guinea  pig  vhieh  died  on  tho  32nd 
ay  after  the  inioexion,  because  in  that  case  the  appropriate  lynphatie 
gland  was  not  collected  during  the  dissection. 

Srtlcen  (figure  18).  —  The  rod  pulp  of  the  spleen  was  notice¬ 
ably  enlarged,  vhile  the  white  pulp  was  reduced.  In  some  animals  thers 
were  small  layers  of  nocrotic  coagulations  in  the  rod  pulp.  A  striking 
finding  in  the  sploen  vovo  large  vacuolizcd  colls  of  reticular  origin 
which  infiltrated  heavily  the  ontiro  red  pulp.  Large  vacuolized  cells 
wore  also  found  in  smaller  amounts  in  llaltighi*s  lymphatic  corpusoles. 

The  blood  sinuses  of  the  red  pulp  were  filled  vith  plasma  and  blood 
elements,  mostly  lymphocytes  and  plasmatic  cells,  and  to  a  lesser  extent 
monocytes  and  leucocytes.  Coxiellae  vere  found  in  great  numbers  in 
large  vacuolized  cells  (macrophages)  and  individual  coxiellae  or  groups 
of  Coxiellae  voro  also  found  in  nonvacuolized  reticular  cells  of  the 
spleen  pulp.  A  slight  dogreo  of  hemosidnrosis  of  the  red  pulp  oould  be 
demonstrated  in  tho  spleen  of  tho  guinea  pig  which  died  on  the  32nd  d ay 
after  the  infection.  Thin  lymphoplasmacollular  infiltration  and  multi¬ 
plication  of  reticular  colls  of  tho  sploen  constituted  a  proof  of  tho 
f&et  that  tho  inflammatory  svolling  of  the  spleen  has  not  disappeared 
yet.  However,  large  vacuolized  cells  could  not  be  found  anymore.  Sven 
the  special  coloring  used  to  determine  the  presence  of  Coxiellae  gave 
negative  results. 

Liver  (figures  19  —  21).  — -  During  tho  stage  of  culminating 
infeotion  the  stroma  of  the  liver  was  affected  in  a  more  or  loss  diffused 
manner  by  an  inflammatory  process,  the  nature  of  the  vhioh  from  the 
morphological  point  of  view  was  the  same  as  in  the  teetieles.  Portobiliary 
areas  and  interlobular  sopta  contained  groups  of  large  vaouolised  eells 
surrounded  by  lymphocytes  and  plasmatic  cells.  Isolated  vaeuolised  eells 
were  also  found  between  the  walls  of  liver  cells  in  ths  places  where 
normally  Kupfer  oolls  are  present.  Consequently  we  could  assume  that  the 
formation  of  vacuolized  cells  of  Q-fover  pneumonia  from  Kupfer  eells 
was  likely,  but  there  was  no  proof  of  it.  On  the  basis  of  tho  material 
used  in  this  study  we  oould  not  provide  a  direct  proof  in  this  respeet. 
Intracapil larly w#  vere  able  to  obsorve  the  formation  of  "foamy  oolls" 
of  Q-fevor  pneumonia  (See  also  pages  35  and  37  [32  and  34of  ths  trans¬ 
lation,  cf  transl.J)  from  blood  monooytes.  The  nuelei  of  the  monocytes 
vere  located  centrally  during  all  the  development  stage*  of  the  formation 
of  vacuoles.  The  vacuoles,  as  a  rule  multiple  vacuoles,  wore  looated 
around  tho  oollular  nucleus.  It  is  trus  that  in  the  immediate  proximity 
of  tho  pneumonic .  infiltrates  of  the  stroma  of  the  liver  isolated  liver 
eells  vers  destroyed,  but  ve  did  not  observe  anywhere  that  the  iafla^ 
nation  would  expand  to  the  detriment  of  the  liver  pa renchym.  The  liver 

paronohym  shoved  diffused  parenchymatous  degeneration  and  a  alight  degree  of 
degeneration  of  the  fatty  tissue. 
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In  the  liver  of  the  guinea  pig  which  died  on  the  32nd  day  after 
the  infection  only  the  lymphoplasmocellular  infiltrates  of  the  stroaa 
in  the  form  of  layers  were  a  reminder  that  the  guinea  pig  had  just 
recovered  from  interstitial  hepatitis* 

Sirerarennl  glands  (figures  22  -  24)*  —  At  the  peak  of  the 

isease  the  marrow  of  the  suprarenal  glands  contained  small  pneumonic 
deposits ,  the  morphology  of  which  was  the  same  as  when  the  pneumonia 
affected  the  lungs,  livor,  or  the  testo3*  Large  vacuolizod  cells  con¬ 
taining  Coxiellae  in  their  cytoplasm  wore  also  found  as  isolated  eells 
between  the  walls  of  epitholial  cells  in  substanoia  reticularis,  and  in 
some  places  also  in  substancia  fasoieulata* 

Kidneys*  —  In  all  cases  we  were  able  to  observe  only  a  cloudy 
swelling  and  diseroet  fattening  of  isolated  coiled  canals  and  Henle's 
loops* 
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Lanes,  —  Out  of  the  entire  group  we  diagnosed  discreet  layer¬ 
forming  pneumonia  at  the  time  of  the  dissection  only  in  the  case  of  two 
guinea  pigs  (they  were  the  guinea  pigs  which  were  killed  on  the  tenth 
day  after  the  infection).  The  histological  picture  corresponded  fully 
to  Q-fever  interstitial  pneumonia  described  on  page  [page  not  given, 
cf  transl*]*  In  all  the  other  cases  the  lungs  were  healthy,  or  they 
shoved  in  some  places  nonspecifie  mucocatarrhal  bronchitis*  In  the  case 
of  the  guinea  pig  which  died  spontaneously  on  the  32nd  day  after  the  in¬ 
fection  there  was  heavy  venostatio  congestion  and  edema  in  the  lungs, 
vhieh  in  this  oase  were  ths  natural  consequences  of  failing  functioning 
of  tho  heart*  Indeed,  this  particular  guinea  pig  also  suffered  from 
myocarditis  which  was  ths  direct  cause  of  the  death* 


Tracheobronchial  lymphatic  gland.  —  In  the  ease  of  two  guinoa 
pigs  in  which  vo  found  layer-forming  Q-fever  pneumonia,  tracheobronchial 
lymphatie  glands  showed  changes  similar  to  those  vhieh  ve  observed  in  the 
Q  fever  of  the  lungs  of  guinea  pigs  which  have  been  infeoted  intranasally* 
It  was  a  oase  of  pneumonic  hyperplasia  of  ths  lymphoid  tissue  aoeompanlod 
by  the  appearanee  of  largo  vaeuolised  colls  vhieh  eontainod  Coxiellae  la 
the  cytoplasm*  In  the  other  eases  the  glands  vers  net  conspicuous  or 
showed  only  a  alight  swelling  of  reticular  eells  (ths  so-called  sinus 
satarrh)* 


Myocardium.  —  There  was  a  oloudy  swelling  in  the  ayoeardium 
and  thin  infiltration  of  the  inters tl tins  by  lymphocytes  sad  plasmatis 
calls*  0ns  animal  was  killsd  precisely  at  the  time  when  serum  nyo- 
earditia  was  formed  in  it  (on  the  tenth  day  after  the  infection) *  la 
the  ease  of  the  guinea  pig  which  died  spontaneously  on  ths  32nd  day 
after  the  infection  we  found  during  the  histological  examination  that 
the  animal  suffered  from  diffused  interstitial  myocarditis  accompanied 
by  a  heavy  damage  of  the  muscle  elements,  Ths  transrersely-ctripoA 
muscles  vers  partly  rsplaeed  by  solXagsaeos  tissue  at  the  tine  when  the 
animal  died* 

( 
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brain, 


Brain 


Ve  did  not  find  any  pathomorphological  changes  in  the 


Bono  n^rrov.  —  The  histological  picture  of  tho  bon*  narrow  vu 

normal* 

d)  Presonco  of  Coxiellae  in  Histological  Sections 

At  the  poak  of  the  disease  ve  proved  the  presence  of  Coxiellae  in 
histological  sections  in  tho  tc3tis  (figure  16),  in  Inguinal  lymphatic 
glands  (figure  17),  in  the  liver  (figure  21 ) ,  spleen,  suprarenal  glands 
(figuro  24),  and  in  the  case  of  tvo  animals  in  vhich  layer-forming  Q- 
fever  pnoumonia  occurred,  ve  also  found  Coxiellae  in  the  lungs*  When  tbs 
lungs  vere  affected,  vo  also  proved  the  uresoaco  of  Coxiellae  in  the 
corresponding  regional  tracheobronchial  lymphatic  glands*  Coxiellae 
vore  located  intracollularly  in  RES  cells,  specifically  in  histiocytes, 
blood  monocytos,  reticular  cells  of  the  spleen  and  lymphatic  glands, 
in  endothelial  colls  of  the  capillaries  of  the  suprarenal  glands,  and  in 
the  Kupfer  colls  of  the  liver*  All  these  cellular  forms  mentioned  above 
changed  morphologically  under  the  influence  of  intracellular  parasitism 
of  the  Coxiellae.  The  final  forms  of  all  the  cellular  types  vers 
vacuolized  cells  vith  nucleus  pushed  to  the  periphery,  in  which  Coxiellae 
formed  a  sort  of  a  lining  directly  below  the  surface  of  tho  vacuoles* 
Coxiellae  vere  also  temporarily  present  extraoellularly,  when  some  vacuoles 
burst  and  its  content  together  vith  the  Coxiellae  was  washed  snt 
to  the  extracellular  space* 
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Table  7*  Complement  binding  antibodies  in  blood  serum  sf  guises 
pigs  infected  in tra testicular ly* 

Key  te  table  7»  a  -  Collection  of  blood  after  the  given  number  *f  days 
following  the  infections  8  days,  10  days,  etc*  b  -  Tits*  sf  antibodies* 
s  -  Total. 
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•)  Results  of  Auxiliary  Examinations 


The  tostss  of  the  guinea  pigs  vere  baeteriologieally  sterile* 
However,  it  was  possible  to  isolate  Coxiellae  in  them  without  any 
difficulties  by  cultivating  the  material  on  a  yolk  sac  or  by  carrying 
out  a  biological  experiment,  namoly  by  inoculating  the  material  in  a 
guinea  pig  by  using  any  of  the  given  methods* 

A  complement— fixation  reaction  vith  a  specific  antigen  gave  in 
this  group  of  guinea  pigs  the  sane  results  as  in  the  group  of  animals 
which  vere  infected  intranssally*  Antibodies  in  titer  of  1*16  or  more 
began  to  appear  in  the  blood  serun  of  the  guinea  pigs  on  the  ninth  day 
after  the  infection*  On  the  12th  day  after  the  infection  all  the  animals 
vere  serologically  positive  without  exception  (See  table  7)* 

Findings  in  the  Case  of  Guinea  Pigs  Which  Have  Been  infected  Intraoerl- 
toneallv  ** 

a)  Records  on  the  Course  of  the  Disease 

During  the  first  three  days  after  the  infection  the  guinea  pigs 
did  not  show  any  morbid  symptoms.  On  the  fourth  day  (in  some  eaaes  only 
on  the  fifth  day)  the  temperature  of  the  guinea  pigs  began  to  rise*  The 
guinea  pigs  began  to  be  restless  and  stopped  to  accept  the  usual  amount 
of  food*  Up  to  the  tenth  day  the  symptoms  of  general  exhaustion  kept 
increasing  and  terminated  in  complete  apathy  of  ths  diseased  animals* 

The  guinea  pigs  lay  motionless  on  the  bottom  of  the  container*  Their 
breathing  was  accelerated  and  difficult*  Prior  to  death  we  observed 
frequently  convulsions  of  various  groups  of  muscles*  Hone  of  the  guinea 
pigs  survived  the  infection*  About  two  days  before  death  the  body 
temperature  of  the  guinea  pigs  began  to  decrease*  Shortly  before  death 
their  temperature  was  normal  or  below  normal*  The  temperature  during 
the  sickness  is  illustrated  by  the  temperature  curve  (figure  8)* 
Spontaneous  exiti  were  recorded  on  the  11th  -  13th  day  after  the  in- 
feetien*  One  of  the  animals  died  only  21  days  after  the  infection* 

b)  Microscopic  Findings  During  Dissections* 

At  the  peak  of  the  disease  (six  -  eight  days  after  the  infection) 
the  peritoneum  did  net  shew  any  pathological  changes  and  did  net  contain 
any  exudate*  Exudate  was  observed  only  during  the  first  days  after  in¬ 
fection  and  only  in  a  rather  small  amount.  Xn  no  ease  was  there  any 
formation  of  peritonitis*  The  spleen  was  enlarged  five  -  six  tines  at 
the  peak  of  the  disease  as  compared  to  normal  condition  and  was  severed 
all  ever  by  *  Tin*  fibrinous  coating*  The  lynphatie  glands  of  the 
abdenen  vere  bypoplaatie  at  the  peak  of  the  disease*  The  heart  was 
enlarged  about  1*S  tines  as  eompared  to  its  normal  sise*  targe  psrsachyms 
were  parenchymatous  to  the  point  of  degeneration  of  the  fatty  tie  one  and 
were  venootatio*  The  teotleleo  were  slightly  atrophic*  During  the 
dissection  we  found  layer-faming  interstitial  pnounwaia  in  tee  guinea 
pigs*  Da  addition,  ana  of  those  tee  guinea  pigs  shswsd  during  ths 
dlsssotlsn  thrombosis  of  a*  pel  asm  1  is  vith  subsequent  twirrbcgla 


ir.fnrct  vhich  affected  a  Iotro  portion  of  one  lower  lobe  of  the 
lungs. 

Description  of  Individual  Organs 

Tie  spleen  showed  the  greatest  enlargement  six-eight  days  after 
the  infection.  At  that  time  its  size  was  five-six  tinos  its  normal  size. 
The  surface  of  the  spleon  was  covered  vith  a  fine  blue-yellovish  coating 
which  could  be  peeled  off  easily.  Vhea  the  coating  was  pooled  off  the 
surface  of  tho  organ  was  smooth  and  had  a  dark  rod-violet  color.  The 
red  pulp  vns  foaming  in  a  section.  The  structure  of  the  spleen  in  n 
section  vns  slightly  less  clear  than  normal.  Hyperplastic  red  pulp 
covered  tho  Katpighi's  corpusclos  vhich  as  a  result  were  visible  only  as 
small  bluish  points.  The  consistency  of  the  spleen  was  soft  elastic. 

In  some  cases  it  vas  possible  to  wipe  off  a  little  amount  of  softened 
pulp  from  a  section  of  the  spleen  by  using  the  blunt  edge  of  a  knife. 

II tally  and  mesenterial ly  lymphatic  glands  were  enlarged,  but 
their  anatomic  structure  remained  the  same. 

The  liver  and  the  kidneys  had  a  dull  sheen.  Their  veins  bed  e 
sprinkle  of  violet  color.  In  seme  eases  tbs  liver  and  the  kidneys  hod  * 
touch  of  yellowish  coloring. 

Suprarenal  glands  aa  a  rule  vers  enlarged  1.5  tines.  Their 
structure  vas  anatomic. 

The  stomach,  intestines,  end  the  pancreas  did  net  show  any  sig¬ 
nificant  features. 

The  testicles  were  about  1/3  smaller  than  under  normal  oenditioms, 
and  their  anatomic  structure  remained  the  sane. 

In  the  lungs  vs  found  in  most  cases  a  mere  venostatie  congestion 
of  the  organ  vhich  in  some  cases  vas  combined  vith  acute  vesicular 
emphysema.  In  the  case  of  one  guinea  pig  which  died  11  days  after  the 
infection  almost  the  entire  lover  lobe  of  one  side  of  the  lung  (right 
side)  vas  inf  arc  ted  henorrhagieally.  Oh  the  e  outre  lateral  side  of  the 
lungs  the  sene  guinea  pig  shoved  diffusive  interstitial  pneumonia. 
Layer-forming  interstitial  pneumonia  vas  else  registered  in  the  sens  e t 
one  ef  the  guinea  pigs  which  vers  killed  nine  day*  after  the  infeetlsn. 

The  heart  vas  salarged  approximately  1*5  tines  as  ssupsrsd  to  its 
normal  else.  The  nuseles  of  the  efannber  part  did  net  shew  any  striking 
increase  of  thickness.  Tbs  myocardium  had  a  battered  consistency. 

The  brain,  brain  nsnbranes,  end  the  bone  anrrev  did  net  div  any 
striking  changes. 
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Table  8*  Rectal  temperature  and  body  weight  of  a  guinea  pig 
which  baa  been  Infected  intraperiton sally  by  a  carrier  of  Q  fever* 

Kay  te  table  8s  a  -  Kunber  of  days  after  infection.  b  -  Veight.  e  - 
Lao  eolation.  4  -  Killing  of  the  aniaal. 

•)  fhthohiatologleal  Findings 

Fcritoneun.  —  In  the  first  days  after  infection  the  perltoaew 
scale ined  a  modest  amount  of  thin  clear  exudate.  Ve  could  demonstrate 
the  presence  of  Coxiellae  in  coatings  of  exudate.  They  were  found  in 
largo  wacnolised  sells.  At  'Use  peak  of  the  disease  the  peritoneum  did 
not  shew  any  pathohis tolog leal  changes. 

Spleen.  —  8pleens  of  guinea  pigs  of  this  group  gave  a  similar 
histological  picture  as  the  spleens  of  the  guinea  pigs  of  the  previous 
group  (See  page  41  [ef  the  original,  38  of  the  translation,  of  trend.]). 
Slue  ■■yellow  tooting  of  the  spleen  corresponded  in  o  microscopic  picture 
to  o  thick  fibrinous  network  containing  plasmatic  colic,  leucocytes,  ana 
opitbcloidal  colic.  In  the  eyee  of  the  fibrinous  network  there  was  also 
a  modi  somber  of  lymphocytes. 

fa  Iwmuhatie  IfagCs  elands,  and  Che 

present  group  of  guinea  pige  shewed  the  some  ohongoo  as  the  group  of 
guinea  pigs  which  hove  boon  infected  intrateetleularly  (See  pages  41-48 
[of  the  original,  38  of  the  translation,  of  transl.]). 

Testes.  —  In  the  testicles  ef  dl  the  guinea  pigs  there  one 
general  atrophy  of  tho  organ  and  epcmeloeytogomosU  was  re dosed  or 
disappeared  completely. 


id  - 


lilTJH*  **“  The  rain  feature  of  tho  histological  finding  on  the 
lungs  vac  vcnostacis  with  vcnostatic  catarrh  of  the  alveola*  and 
occasional  mall  venostetic  bleeding*  In  soao  guincr  pigs  venostasi* 
vas  accompanied  by  acute  vesicular  emphysema*  Occasionally  in  some  eases 
there  vere  circumscribed  snail  atelectases  of  the  lungs.  These  appeared 
rarely.  In  tvo  guinea  nigs  (one  of  them  vas  killed  nine  days  after  the 
infection*  the  second  died  spontaneously  11  &  ys  after  tho  infection) 
there  appeared  interstitial  Q-fover  pneumonia  with  the  formation  of 
typical  largo  vncuolized  histiocytes  vith  positive  Coxiellae  (for  a 
description  of  Q-fever  pneumonia,  see  pagos  35-36  [of  the  original*  31-33 
of  the  translation*  cf.  transl.]).  In  ono  of  these  eases  (this  refers 
to  the  guiso&  pig  which  died  11  days  after  the  infection)  ve  found  in 
addition  a  hemorrhagic  infarct  from  thrombosis  of  a  branch  of  a* 
pulmonalis*  Tho  infarct  affected  the  lungs  on  the  opposite  side  as  in 
the  esse  of  pneumonia*  The  thrombus  vas  by  its  coaposition  a  nixed 
thrombus  with  clear  regressive  changes  on  the  fibrin  and  on  the  cellular 
elements. 

Ifyocarditn*  —  In  myocardium  there  was  a  cloudy  swelling  and  in 
some  animals  also  a  general  thin  infiltration  of  the  intention  by 
lymphocytes*  monocytes,  and  plasmatic  cells* 

Brain,  —  No  pathohlstologieal  changes  were  found  in  the  brain. 

Bone  marrov.  —  The  histological  picture  of  the  hone  narrow  woe 

normal* 

d)  Presence  of  Coxiellae  in  Histological  Sections 

The  presenco  of  Coxiellae  was  demonstrated  in  histological 
seetiona  in  the  spleen*  in  abdominal  lymphatic  glands*  in  the  liver*  in 
the  suprarenal  glands*  and  in  the  two  animals  which  also  suffered  fren 
deposit-forming  Q-fever  pneumonia  they  were  also  found  in  the  lunge. 

The  appearance  of  Coxiellae  was  related  to  the  appearanee  of  large 
vaeuolisod  cells  as  we  described  then  on  page  43  [of  the  original*  41 
of  the  translation*  ef.  transl. ]•  In  the  peritoneal  exudate  the 
presence  ef  Coxiellae  vas  demonstrated  only  in  the  ease  of  the  guinea 
pig  which  woe  killed  three  days  after  the  infection,  later  on  after  tho 
infection  it  vua  not  possible  to  find  Coxiellae  in  the  peritonea*  any¬ 
more. 

e)  Results  ef  Auxiliary  Examinations 

The  spleens  of  the  guinea  pigs  wore  baeteriolegieally  sterile. 

Ve  did  net  isolate  the  carrier  of  the  disease  in  this  group  of  animals. 

The  results  ef  the  reaction  of  the  combination  of  the  eoapl snout 
vith  a  specific  antigen  corresponded  to  the  result*  ef  this  reaction  in 
the  tw*  previous  groups  af  animals.  The  firs'*  antibodies  (In  titer  lilt) 


appeared  eight-nine  days  after  the  infoction.  In  the  following  day*  the 
titers  of  the  antibodies  increased  rapidly  and  reached  high  values  (111 28 
and  more),  in  the  same  vay  as  in  the  preceding  tvo  groups  of  animals* 
Table  9  illustrates  tho  level  of  the  complement  of  the  binding  antibodies 
in  this  greup  of  animals* 
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Table  9*  Complement  of  binding  antibodies  in  the  blood  sense  of 
guinea  pigs  after  iutraperitoneal  infection* 

Key  to  table  9t  a  -  Sampling  of  blood  after  the  indicated  number  of  day* 
from  the  infeotiont  8  days,  10,  days,  etc*  b  -  Titer  of  antibodies* 
c  -  Total. 

Findings  in  Guinea  Pigs  Infected  Intramuscularly 
a)  Records  of  the  Course  of  the  Disease 

During  the  first  tvo  days  after  the  infeotior  the  guinea  pigs  did 
not  show  any  morbid  symptoms.  On  the  third-fourth  day  the  guinea  pigs 
ceased  to  accept  tho  usual  portion  of  food*  Starting  on  the  fifth  day 
from  the  infection  the  animals  covered,  their  fur  bristled,  and  they 
pressed  their  bodies  against  the  vail  of  the  glass  container*  On  the 
seventh  day  the  animals  vere  exhausted,  they  found  it  difficult  to 
breathe,  and  frequently  they  remained  almost  motionless*  The  disease 
culminated  on  the  ninth-tenth  day. 

Table  10  gives  an  example  of  the  temperature  eurve  during  the 
course  of  the  disease* 
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Table  10.  Rectal  temporature  and  body  weight  of  a  guinea  pig 
after  intramuscular  infection 

Key  to  table  10:  a  -  Number  of  days  after  the  infection,  b  -  Weight, 
c  -  Inoculation,  d  -  Killing  of  the  animal. 

Two  guinea  pigs  which  died  spontaneously  (one  died  11  days  after 
the  infection  and  the  other  36  days)  did  not  show  any  pathological 
symptoms  which  would  he  reflected  in  their  behavior  at  the  time  when 
exitus  occurred.  The  death  occurred  when  they  were  seemingly  entirely 
healthy,  suddenly.  The  body  temperature  of  these  animals  was  normal  at 
the  time  when  exitus  occurred. 

b)  Microscopic  Findings  During  Dissection 

At  the  peak  of  the  sickness,  i.e.  nine-ten  days  after  the  in¬ 
fection,  we  did  not  find  any  changes  which  would  be  microscopically 
visible  at  the  point  of  injection.  On  the  side  where  the  animals  wsrs 
inoculated  the  regional  lymphatic  glands  increased  significantly  during 
the  sickness.  The  spleen  was  enlarged  as  a  rule  about  five  times  at  the 
poak  of  the  sickness,  while  the  heart  was  enlarged  about  1.5  times.  The 
organs  of  tho  abdominal  cavity  shoved  microscopically  only  symptoms  of 
parenchymatous  degeneration  or  a  slight  degree  of  degeneration  of  the 
fatty  tissue.  In  the  great  majority  of  tho  enimals  the  lungs  did  not 
show  any  conspicuous  features.  In  one  oase  vc  found  pneumonic  infil¬ 
trates  in  the  lungs  (in  the  case  of  a  guinea  pig  which  was  killed  ten  days 
after  the  infection).  It  was  a  deposit-forming  interstitial  pneumonia. 

Description  of  Individual  Organs 

Illal  lymphatic  glands  on  the  side  where  the  enimals  were  in¬ 
oculated  were  enlarged  several  times,  but  their  anatomio  structure  re¬ 
mained  the  same.  Mesenterial  glands  were  also  enlarged* 
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The  spleen,  which  was  enlarged  approximately  five  times,  retained 
the  same  structure*  Its  color  was  dark  blue-violet  on  the  surface  as  well 
as  on  the  section*  Maltigki'a  corpuscles  were  generally  pushed  in  the  baek- 
ground  by  the  hyperplastic  red  pulp.  Ve  could  not  scrape  the  pulp  from 
the  surface  of  the  section  by  the  blunt  side  of  a  knife.  The  oonsisteney 
of  the  organ  was  soft  elastic. 

The  liver  and  tho  kidneys  had  a  dull  sheen  and  a  slightly  violet 
sprinkle  of  color.  In  some  animals  these  organs  had  a  touch  of  yellow 
coloring. 

The  suprarenal  glands  were  generally  little  enlarged,  their  color 
was  ocher-yellow,  the  structure  was  anatomic. 

The  stomach,  intestinos,  and  the  pancreas  did  not  show  any  ohanges 
which  could  be  determined  microscopically. 

The  heart  was  enlarged  approximately  1.5  times  at  the  peak  of  the 
sickness.  Its  muscles  were  not  thickened,  or  the  thickening  was  rather 
slight.  The  myocardium  had  a  tattered  consistency. 

The  lungs  did  not  show  any  pathological  changes  or  showed  only 
symptoms  of  venostasis.  Only  in  one  guinea  pig  did  we  find  blue-red 
pneumonic  infiltrates  (in  the  case  of  the  guinea  pig  which  was  killed 
ten  days  after  the  infection).  The  infiltrates  were  deposited  parahilarly. 
They  formed  protuberances  and  continued  to  reach  deeper  parts  of  the 
pulnonar  parenchym*  The  microscopic  picture  of  pneumciia  corresponded 
fully  to  the  description  of  pneumonia  given  in  the  group  of  animals  which 
have  been  infected  intranasally  (See  page  34  [of  the  original, 30-31  of  the 
translation,  of.  tronsl.]). 

The  brain,  brain  membranes,  and  the  brain  narrow  did  not  show  any 
significant  features. 

e)  Patbohistologic&l  Findings 

Place  of  injection  (figures  25-27).  —  Pneumonic  infiltrate 
was  found  between  sheaves  of  muscular  fibers.  The  infiltrate  was 
characterised  by  the  presence  of  large  vacuolised  histiocytes  with 
positive  Coxiellae.  The  pneumonic  infiltrate  oonsisted  of  lymphocytes, 
plasmatic  cells,  monocytes,  and  to  a  smaller  extent  of  leucocytes.  At 
the  place  of  inflammation  the  muscular  elements  disappeared.  The  extent 
of  the  inflammation  was  small.  The  inflammatory  layer  had  mieroseopic 
dimensions. 

Spleen.  —  In  the  spleen  of  the  guinea  pigs  of  this  group  we 
found  the  same  pathohistologieal  changes  as  in  the  spleen  of  the  guinea 
pigs  which  have  been  infected  intratestioularly  or  intraperitoneally 
(See  page  41  [of  the  original,  39  of  the  translation,  of.  transl,]). 

In  contrast  to  the  guinea  pigs  which  have  been  infeeted  intraperitoneally, 
we  did  not  observe  any  fibrinous  ooating  on  the  spleen  in  this  group  of 
animals* 
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In  illal  lymphatic  glands,  in  the  liver,  and  in  the  kidneys  vs 
found  the  same  pathohistological  changes  as  in  the  guinea  pigs  of  the 
preceding  tvo  groups  (See  pages  41-42  and  46  [of  the  original,  39-60  and 
44  of  the  translation,  cf.  transl*j)« 

Suprarenal  glands  shoved  basically  changes  which  correspond  to 
the  descriptions  given  on  page  42  [40  of  tho  translation]*  In  ono  of  the 
guinea  pigs  which  died  spontaneously,  namely  in  the  one  whioh  died  18 
days  after  tho  infection,  ve  found  a  large  bleeding  spot  in  the  skin  of 
the  suprarenal  gland.  The  center  of  the  hooatoma  was  autolyzod* 

Testes*  —  In  the  testicles  of  all  the  guinea  pigs  there  wns 
temporary  atrophy  of  the  organ  and  3pexvatocytogenesis  was  reduced  to 
the  point  of  complete  disappearance* 

Lungs*  —  In  the  lungs  there  was  venostasis  and  venostatio 
catarrh  of  the  alveolae*  In  somo  cases  we  observed  a  generally  diaoreet 
catarrhal  endobronchitis.  In  the  guinea  pig  which  died  spontaneously 
ten  days  after  tho  infection  and  which  suffered  from  interstitial 
pneumonia,  a  histological  examination  showed  that  it  was  Q-fever  pneumonia, 
a  description  of  which  is  given  on  pages  35-36  [31-33  of  tho  translation]* 

Myocardium.  —  Tho  histological  finding  agreed  fully  with  tho  find¬ 
ings  In  the  previous  groups  of  animals*  We  were  dealing  with  parenchymatous 
degeneration  of  the  myocardium  and  thin  infiltration  of  the  stroma  by 
lymphocytes,  monocytes,  and  plasmatic  cells*  The  extent  of  the  infiltra¬ 
tion  of  the  myocardium  never  reached  such  an  intensity  that  wo  oould 
qualify  the  finding  as  myocarditis* 

The  brain  and  the  bone  marrow  did  not  show  any  changes  which  oould 
bo  determined  histologically* 
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Table  11*  Complement-binding  antibodies  in  blood  serum  of  guinea 
pigs  vhioh  have  been  infooted  intramuscularly* 

Key  to  table  lit  a  -  Sampling  of  blood  after  tho  given  number  of  days  from 
the  infection,  b  -  Titer  of  antibodies*  e  -  Total* 


d)  Presence  of  Coxiellae  in  Histological  Soctions 

The  presence  of  Coxiellae  vas  demonstrated  in  histological 
sections  in  the  pneumonic  infiltrate  vhich  v;  s  formed  at  the  point  of 
injection,  in  regional  lympluitic  glands  (  ilialand  mesenterial  glands), 
in  the  liver,  suprarenal  glands,  in  the  3pleen,  and  in  the  ease  of  the 
animal  vhich  suffered  from  deposit-forming  Q-fever  pneumonia  also  in 
the  lungs  and  in  regional  tracheobronchial  lymphatic  glands.  The  ex¬ 
istence  of  Coxiealle  vas  related  to  the  existence  of  large  vaeuolized 
cells  in  ths  same  way  as  vtl  described  it  on  page  43  [41  of  the  trans¬ 
lation  J. 

e)  Results  of  Auxiliary  Examinations 

Ths  samples  taken  from  tho  spleens  of  the  guinea  pigs  of  this 
group  were  bacteriological ly  sterile.  Ve  did  cot  isolate  the  oarrier 
of  the  disease  in  this  group  of  animals. 

Ths  results  of  ths  examinations  of  the  level  of  epeeiflo 
complement-binding  antibodies  vers  the  same  as  in  the  previous  groups 
of  animals  (compare  table  11  vith  tables  4,  7,  and  9)* 

Findings  in  Guinea  Pigs  Which  Have  Been  Infected  Subcutaneously 

a)  Records  of  the  Course  of  the  Siekness  and  Pa  tho logical -Anatomic 
Findings 

Most  of  the  guinea  pigs  of  this  group  shoved  from  ths  olinical 
and  anatomic  point  of  viev  the  same  picture  as  the  group  of  guinea  pigs 
vhich  have  been  infected  intramuscularly.  The  difference  vas  in  the  foot 
that  vhile  in  the  group  of  guinea  pigs  vhich  have  been  infected  intra¬ 
muscularly  the  Q-fover  inflammatory  infiltrate  vas  formed  in  the  museles, 
in  the  group  of  guinea  pigs  vhich  have  been  infected  subcutaneously  the 
infiltrate  vas  formed  in  the  subcutis.  The  findings  on  large  parenchyms 
vers  generally  the  same  in  these  tvo  groups  of  animals.  The  only  ex¬ 
ceptions  vere  the  tvo  guinea  pigs  vhieh  vere  infooted  subcutaneously  and 
vhich  died  spontaneously  14  days  after  ths  infection.  Indeed,  in  these 
animals  ve  found  heavy  diffusive  interstitial  myocarditis.  The  inflam¬ 
mation  In  the  myocardium  vas  of  a  nonspecific  nature.  Wherever  it 
appeared  the  oontractile  elements  of  the  myocardium  shoved  degenerative 
damage  to  the  point  of  destruction. 

b)  Presence  of  Coxiellae  in  Histological  Sections 

The  presenoe  of  Coxiellae  vas  demonstrated  in  histological  sections 
in  the  inflammatory  infiltrate  at  the  point  of  the  injection,  in  regional 
lymphatic  glands,  in  abdominal  lymphatic  glands,  in  ths  spleen,  kidneys, 
and  in  the  suprarenal  glands.  The  appearance  of  the  Coxiellae  vas  related 
to  the  appearance  of  large  vacuolised  eells  in  the  same  vay  as  vs  de¬ 
scribed  it  in  the  previous  chapter. 
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c)  Results  of  Auxiliary  Examinations 

The  spleens  of  the  guinea  pigs  of  this  group  vere  bacteriolegieally 
sterile*  In  some  cases  ve  isolated  the  carrier  from  the  spleen*  The  re- 
suits  of  the  isolation  vere  positive. 

Reaction  of  the  combination  of  the  complement  with  a  specifio 
antigen  (table  12)  gave  tho  same  results  in  this  group  of  animals  as  in 
the  previous  groups  (compare  tables  4,  7,  9,  11,  and  12)* 
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Table  12*  Complement-binding  antibodies  in  the  blood  serum  of 
guinea  pigs  vhich  have  been  infected  suboutaneously* 

Key  to  tablo  12*  a  -  Sampling  of  blood  after  the  given  number  of  day* 
from  the  infection,  b  -  Titer  of  antibodies,  o  -  Total. 


DISCUSSION 


•^  '5  h  -  ■»-,  M 

i  t 


The  purpose  of  this  chapter  is  to  discuss  and  evaluate  the  findings 
from  our  ovn  experimental  material,  to  compare  our  own  findings  vith  the 
findings  of  other  authors,  and  finally  to  use  the  results  of  the  experi¬ 
ments  in  solving  current  problems  of  morphology  and  pathogenesis  of  the 
Q  fever  In  man. 


Evaluation  of  Experimental  Results 


Q-fever  infection,  regardless  how  It  was  brought  about,  always 
resulted  in  our  guinea  pigs  in  the  specific  infection  ailment,  i.e. 

Q  fever.  From  the  pathological-anatomic  point  of  view  the  Q  fever  was 
characterised  by  specific  and  nonspecific  changes.  As  a  specific  morphol¬ 
ogical  manifestation  of  Q-fever  infection  ve  consider  the  Q-fever  inflamma¬ 
tion  which  took  place  in  various  organs  of  the  diseased  guinea  pigs, 
depending  on  the  way  of  infection  we  used  and  on  the  method  of  spreading  of 
the  disease  in  the  body  of  the  infected  animals.  As  nonspecific  morphol¬ 
ogical  manifestations  of  Q  fever  ve  consider  dystrophic  changes,  circula¬ 
tory  disturbances,  etc.  Compensatory  processes  together  with  the  healing 
processes  were  related  partly  to  specific  and  partly  to  nonspecific  mani¬ 
festations  of  Q  fever. 


Specific  Morphological  Manifestation  of  Q-Fever  Infection:  Q-Fever  Inflamma¬ 
tion 

A  Q-fever  inf lamination  which  ve  observed  in  all  experimental  mate¬ 
rial  in  various  organs  of  the  infected  guinea  pigs  (in  lungs,  testes, 
liver,  suprarenal  glands,  spleen,  and  in  the  lymphatic  gland),  is  an  in¬ 
flammation  of  nonulcerous  organs  with  diffusion  interstitial  propagation. 

In  pathomorphology  this  type  of  Inflammation  is  designated  usually  as  in¬ 
flammation  of  the  interstitial  membrane.  With  regard  to  cellular  elements, 
the  inflammation  was  characterized  by  large  vacuollzed  cells  of  a  reticulo¬ 
endothelial  origin  which  contained  microcolonies  of  Coxiellae  in  their 
cytoplasm.  These  were  cells  which  were  formed  both  from  mobile  elements  of 
RES  (more  specifically  from  histiocytes  and  monocytes)  as  well  as  from 
fixed  cells  of  RES  (reticular  cells  of  the  pulp  of  the  spleen  and  lymphoidal 
tissue,  from  endothelial  cells  of  the  spleen  sinuous  sinuses  or  cap¬ 
illaries  of  the  liver,  etc).  The  size  of  these  cells  varied  in  sections 
made  of  paraffin  blocks  within  the  limits  of  20-43 Am.  Occasionally  we 
found  also  giant  forms  reaching  a  diameter  of  as  much  as  50  ^m.  However, 
these  giant  forms  were  an  exception  rather  than  a  rule.  At  the  peak  of  the 
infection  most  of  the  vaeuolised  cells  had  a  diameter  of  about  25-30  >m. 


From  the  pathological-anatomic  point  of  view  large  vaeuolised  cells 
of  the  Q-fever  inflammation  are  elements  of  RES,  the  vaeuolae  of  which 
have  degenerated  as  a  result  of  the  parasitism  of  Coxiellae  in  their  cyto¬ 
plasm.  A  reaction  to  fat  (by  using  scarlet  red)  and  to  mucus  (by  thloniun 
and  mudearmine)  gave  negative  results  in  the  ease  of  these  oells.  The 
Hale-MQuer  reaction,  which  is  used  for  a  histo chemical  proof  of  add 
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mucopolysachar* dcs,  vas  negative)  (Note  *:  We  express  our  thanks  to  comrade 
R,  Kodousck,  MD,  assistant  specialist  of  the  Institute  for  Pathological 
Anatomy  of  the  Faculty  of  Medicine  of  Palacky  University  in  Olomouc,  for 
making  and  evaluating  the  Hale-Muller  reaction). 

The  formation  of  vacuolae  in  the  cytoplasm  of  RES  cells  was  related 
in  our  experiment  to  the  functional  activities  of  Coxiellae.  Multiple  small 
intracytoplasmatic  vacuolae  wore  formed  in  the  cytoplasm  of  RES  cells  vhich 
were  penetrated  by  Coxiellae*  These  vacuolae  kept  increasing  in  volume  and 
fused  together  to  form  larger  units.  The  nuclei  of  the  affected  cells  were 
coming  to  the  periphery  and  gradually  died  off*  As  a  result  of  the  growth 
of  the  vacuolae  the  RES  cells  became  round  and  gradually  reached  giant 
dimensions.  During  the  peak  stage  the  vacuolized  cells  exceeded  by  their 
size  many  times  the  dimensions  of  reticular  cells  which  remained  intact. 

The  process  of  enlargement  of  the  vacuolae  continued  hand  in  hand  with  an 
intensive  multiplication  of  Coxiellae  located  Inside  of  the  vacuoiaa. 

While  small  vacuolae  were  filled  with  Coxiellae,  In  the  large  vacuolae  the 
parasite  vas  found  only  in  peripheral  portions  where  it  was  in  direct  con* 
tact  with  the  cellular  cytoplasm.  In  the  final  stage,  when  the  cellular 
cytoplasm  was  represented  only  by  one  or  several  giant  vacuolae  and  when  the 
nucleus  which  underwent  regressive  changes  vas  pushed  to  the  periphery,  the 
thinned  cellular  membrane  burst.  The  Coxiellae  which  were  washed  out  in 
the  process  into  extracellular  areas  reached  new  elementa  of  RES  and  the 
process  was  repeated. 

As  we  can  see,  in  our  material  the  morphology  of  large  vacuollsed 
cells  of  a  Q-fevcr  inflammation  was  directly  related  to  the  functional 
phenomena  of  the  intracellular  parasite  vhich  penetrated  in  the  cytoplasm 
of  RES  cells  where  it  multiplied*  The  affected  cells  which  changed 
morphologically  during  the  Intracellular  parasitism  of  the  Coxiellae, 
received  the  principal  credit  for  the  special  characteristics  of  tha 
histological  picture  of  a  Q-fever  inf  lamination. 

Small -vacuolized  elements  of  RES  (with  microcolanles  of  Coxiallss 
in  the  cytoplasm)  cannot  be  diagnosed  as  easily  as  phagocytas  with  large 
vacuolae  when  we  use  colors  for  survey  purposes.  Indeed,  in  colored 
preparations  cells  with  degenerated  fatty  tissue  ean  be  interpreted 
erroneously  as  small  vacuolized  phagocytes  of  RES,  for  sxsapls  cells  of 
alveolar  epithelium  -  when  the  inflammation  takes  placs  in  the  lungs 
and  the  same  applies  to  degenerated  cells  of  other  epithelial  tlaauas  - 
v.ien  the  Inflammation  la  located  elsewhere.  From  the  point  of  view  of 
differential  diagnosis  it  Is  also  Important  to  distinguish  vacuolisad 
phagocyte*  from  degenerated  plasmatic  ctlls. 

When  we  evaluate  the  Intracellular  parasitism  of  the  Coxiellae  In 
RES  cells,  ve  cannot  base  our  considerations  exclusively  on  the  phage* 
cytary  activity  of  the  RES  elements  and  explain  tha  pretane*  of  Coxiolloo 
in  tha  cytoplasm  of  RES  elements  only  by  Increased  phagocytosis  of  US 
calls.  W*  must  assume  that  in  tha  case  of  Coxiellae  the  parasite  has  a 
certain  affinity  to  ealla  of  retieulo-andotheiial  origin.  Indeed,  as  we 


know,  in  addition  to  RES  elements  other  body  cells  also  have  increased  capae 
tty  of  phagocytosis,  for  example  leucocytes,  but  we  never  found  Coxiellae 
in  their  cytoplasm.  In  our  material  Coxiellae  were  found  exclusively  in 
cells  of  reticulo-cndothelial  origin  and  temporarily  outside  of  the  cells 
when  the  vacuolae  burst,  as  we  mentioned  it  before. 

Large  vacuolized  cells  which  we  observed  in  our  guinea  pigs  at  the 
peak  of  the  Q-fever  inf lamination  were  found  by  almost  all  authors  who 
studied  the  morphology  of  Q  fever,  regardless  whether  they  dealt  with  the 
Q  fever  of  human  beings  or  animals.  However,  the  nomenclature  of  the 
cellular  elements  described  above  is  not  uniform.  Some  authors  base  their 
description  exclusively  on  the  morphology  of  the  described  cells  (Lillie 
/37/  calls  them  " large  polygonal  eplthelold  cells'*,  Findlay  /19/  and 
Perrin  /47/  called  them  "large  mononuclear  cells").  Other  authors  named 
these  cells  on  the  basis  of  their  function  ("vacuolised  macrophages"  of 
Beneke  / 3/  and  Whittick  /73/).  The  third  group  of  authors  base  their 
nomenclature  on  the  histiogenesis  of  these  cells  (BlenengrSber  /29/  calls 
"large  vacuolized  cells  of  histiogenic  origin",  Germer  /22/  calls  them 
"large  mononuclear  cells  of  histiogenic  origin",  Vasileva  and  associates 
/68/  talk  directly  about  "histiocytes"  and  "macrophages")  (See  Note  *)• 

(Note  *J  Added  during  proofreading.  -  When  we  delivered  the  manu¬ 
script  for  printing  we  received  separately  a  study  by  Glroud  and  Gaillard 
/23a/.  These  authors  studied  the  morphology  of  Coxiellae  in  preparations 
in  the  fora  of  spreads  prepared  from  the  spleen  of  guinea  pigs  which  were 
infected  intraperi tones Uy.  With  regard  to  the  vacuolized  cells  which 
contained  Coxiellae  in  their  cytoplasm,  they  thought  correctly  that  they 
were  all  kinds  of  types  of  RES  elements,  starting  with  the  large  reticular 
cell  and  ending  with  the  mobile  histiocyte  and  monocyte). 

The  inflammatory  infiltrate  in  a  Q-fever  inflammation  consisted 
mostly  of  lymphocytes  and  plasmatic  cells  in  our  animals.  We  found  an 
Increased  number  of  leucocytes  in  a  Q-fever  inflammation  only  in  two  time 
intervals.  The  first  time  during  the  period  of  expansion  of  pathological- 
anatomic  changes,  the  second  time  during  the  period  of  lysis  of  the 
inflammation  exudate.  At  the  peak  of  the  inflammation  we  found  practically 
no  leucocytes. 

It  is  likely  that  leucocytes  take  part  in  a  Q-fever  inflammation 
only  to  the  extent  to  which  the  inflammation  involves  an  intensification 
of  resorption  processes.  According  to  this  concept  which  was  formulated  by 
Germer  (22),  the  presence  of  leucocytes  is  not  an  answer  of  the  naeo- 
organism  to  antigenic  irritation  by  the  Coxiellae,  but  is  its  reaction  to 
regressive  changes  which  take  place  in  the  cells  or  tissues.  At  the 
beginning  of  the  inflasmatory  process,  when  the  body  cells  degenerate  or 
become  necrotic  under  the  influence  of  Coxiellae,  the  leucocytic  infiltrate 
is  clearly  visible.  Later  on,  when  the  cellular  elements  of  the  tisane 
(primarily  RES  cells)  resist  the  effects  of  the  Coxiellae  and  do  not  became 
necrotic  as  a  result  of  their  toxic  irritation,  but  on  the  contrary 
proliferate,  the  leuooeytes  disappear  from  the  inflammatory  infiltrate. 


Leucocytes  multiply  again  during  the  period  of  lysis.  The  presence  of 
leucocytes  is  conditioned  by  repented  intensification  of  the  resorption 
processes.  Uc  can  deduce  from  the  concept  described  above  that  the  Intensity 
of  the  lcucocytary  infiltrate  is  actually  an  indirect  Index  of  the  degree  of 
regressive  changes  which  take  place  in  the  tissue  that  has  been  affected 
by  a  Q-fever  inflammation. 

The  striking  intensity  of  the  leucocytary  infiltrate  of  the  inflamms- 
tlon  Indicated  that  in  our  material  we  were  confronted  with  a  complication 
of  the  Q  fever  by  another  disease  or  pathological  condition  (Note  *t  This 
refers  to  material  which  has  not  been  published  yet  and  was  not  Included  in 
this  study).  In  most  cases  it  was  a  secondary  bacterial  Infection  which  lod 
frequently  to  the  formation  of  mlcroabsccsscs  of  the  lungs  when  they  com¬ 
plicated  a  Q-fever  pneumonia.  We  also  encountered  in  our  work  a  case  of 
coincidence  of  Q  fever  with  tuberculosis.  In  this  case  again  the  leucocytary 
infiltrate  of  the  inflammation  was  strikingly  intensive. 

The  aftereffects  of  the  recovery  from  a  Q-fever  inflamnatlon  varied 
in  different  organs  of  our  guinea  pigs.  While  Q-fever  orchitis  led  to  a 
complete  destruction  of  the  semen-forming  canals  of  the  testes,  a  Q-fever 
inflammation  of  the  spleen  did  not  leave  practically  any  permanent  after¬ 
effects.  During  a  Q-fever  pneumonia  layers  of  substantial  emphysema  were 
formed  in  the  lungs.  The  emphysema  represented  a  permanent  aftereffect  of 
a  Q-fever  pneumonia. 

The  healing  of  the  inflammation  was  not  accompanied  by  any  striking 
scarification  in  the  case  of  our  animals.  It  seems  that  the  reason  for  it 
was  that  fibrin  and  leucocytes  were  lacking  In  the  Q-fever  exudate,  and  as 
we  know  fibrin  and  leucocytes  stimulate  fermentatively  the  process  of 
scarification. 

Inflammation  caused  by  Coxlella  buraetl  looks  to  a  great  extent  like 
an  inflammation  caused  by  Rickettsia  provazekl  and  other  Rlekettslas. 
Unfortunately,  tho  anatomical  material  dealing  with  these  diseases  was  not 
accessible  for  us.  On  t!.e  basis  of  our  studies  of  the  literature  we  came 
to  the  conclusion  on  this  subject  that  a  Q-fever  inflammation  provides  a 
characteristic  picture  precisely  because  of  the  existence  of  largo  vacuo 1- 
ited  RES  phagocytes  to  such  an  extent  that  in  a  typical  case  there  is  no 
possibility  that  it  could  be  mistaken  for  inflammations  caused  by  Rickett¬ 
sia.  But  of  course  a  histological  diagnosis  of  s  developing  inflammation 
and  an  inflammation  which  was  discovered  in  its  retreating  process  can 
encounter  considerable  difficulties. 

i 

Nonspecific  Morphological  Manilas  cations  of  Q-Fever  Infection  in  a 

Guinea  Pig 

Nonspecific  morphological  manifestations  of  experimsntal  Q  fewer  In 
guinea  pigs  are  dis trophic  changes  and  circulatory  disturbances  which  are 
observed  in  animals  of  ail  groups  and  are  also  known  la  human  pathology* 

'hey  were  psrenchynstous  degeneration  of  the  fatty  tissue  and  in  rare  casco' 
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also  dcncncration  of  the  fatty  tissue  In  forms  of  small  drops*  This  applies 
to  the  liver,  suprarenal  glands,  myocardium,  and  to  the  infectious-toxic 
tumor  of  the  spleen  vhich  In  serious  cases  of  Q-fever  infection  was  combined 
with  spodogenous  swelling*  An  infectious-toxic  tumor  of  the  spleen  was  com¬ 
bined  in  relatively  frequent  cases  with  specific  Q-fever  splenitis*  Q-fever 
inflammation  occurred  in  these  cases  especially  in  the  red  pulp,  but  quite 
frequently  also  in  the  white  pulp*  A  combination  of  splenitis  with  toxic- 
infectious  swelling  resulted  in  a  serious  damage  of  the  reticular  apparatus 
of  the  spleen*  We  found  rather  frequently  diffusion-interstitial  myocar¬ 
ditis  vhich  was  morphologically  nonspecific  during  histological  examinations 
of  animals  vhich  died  during  the  period  of  convalescence* 

In  various  organs  of  infected  animals  we  observed  during  the  course 
of  Q  fever  the  formation  of  perivascular  Inflammatory  infiltrates  of  the 
round  cells*  The  infiltrates  varied  in  intensity  from  case  to  case  and 
occurred  particularly  In  the  lungs,  less  frequently  in  the  liver,  myocardium 
suprarenal  glands,  and  kidneys* 

We  consider  the  regressive  changes  in  large  parenchyma  as  the  result 
of  the  toxic  effects  of  the  Coxlellae,  and  last  but  not  least  of  the  toxic 
influence  of  the  products  of  decomposition  of  the  cells  of  the  tissue 
itself*  There  was  decomposition  of  the  cells  in  various  organs  Airing  ail 
the  forms  of  experimental  Q  fever  in  guinea  pigs* 

Some  Major  Pathological-Anatomic  Findings 

Vicarious  emphysema  of  the  lungs  formed  during  experimental  infec¬ 
tions  of  all  the  guinea  pigs  vhich  became  sick  as  a  result  of  Q-fever 
pneumonia*  The  emphysema  is  basically  a  substantial  emphysema  and  con¬ 
sequently  represents  a  process  which  is  irreversible*  The  location  of  the 
emphysema  was  characteristic*  It  affected  the  peripheral  porticos  of  the 
lobules  of  the  lungs  regardless  whether  the  lobules  were  located  below  the 
pleura  or  inside  of  the  lungs* 

We  did  not  find  any  reports  on  emphysema  of  the  lungs  in  Q  fever 
either  in  husan  medicine  or  in  pathology  of  laboratory  animals*  Keller 
03)  who  reports  in  detail  on  Q  fever  as  an  Internal  disease,  does  not  say 
anythii*  in  his  study  about  the  aftereffects  of  Q  fever  in  the  lungs.  In 
the  same  way  other  studies  of  a  clinical  or  morphological  nature  do  not 
deal  with  the  permanent  aftereffects  of  Q  fever. 

The  formation  of  substantial  emphysema  in  the  course  of  the  pulmo¬ 
nary  form  of  experimental  Q  fever  of  guinea  plge  shews  how  serious  it  is 
when  the  lunge  ere  affected  by  Q  fever  in  terms  of  their  subsequent  func¬ 
tional  capacity. 

In  the  oourse  of  Q-fovcr  pneumonia  we  found  hyalinlc  mombrsnesa  la 
the  lunge  of  guinea  plga  at  the  time  when  the  dlsaaaa  began  to  reeede. 
Hyalinlc  membranes  appeared  In  the  marginal  portions  of  pneumonia  Infil¬ 
trates.  Their  appearance  indicates  how  seriously  Q-fever  pneumonia  affects 
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the  respiratory  function  of  the  lungs* 

A  unique  finding  in  our  material  was  a  hematoma  in  the  skin  of  the 
suprarenal  glands  of  a  guinea  pig  which  was  infected  intramuscularly*  The 
animal  died  spontaneously  18  days  after  the  infection*  Arterial  throaboaas 
occurred  rclati%’oly  often*  particularly  In  the  lungs  and  in  the  spleen* 

The  formation  of  thromboses  was  related  to  a  considerable  extent  to  the 
slowdown  of  circulation  which  occurred  when  the  organ  began  to  fall  in  its 
functioning  as  a  result  of  a  degeneration  of  the  damaged  m  oeardlum* 

Spreading  of  the  Infection  in  the  Body  of  Infected  Guinea  Pigs 

When  ve  evaluated  the  results  of  our  experiment*  we  made  some 
findings  which  pertain  to  the  spreading  of  the  infection  In  the  body  of  tho 
Infected  guinea  pigs. 

At  the  place  where  the  carrier  penetrated  the  body  (e  at  the  piece 
of  inoculation)  there  was  s  specific  Inflammation  in  the  case  of  experimen¬ 
tal  enfmals*  The  intensity  of  the  inflammation  depended  not  only  on  tho 
amount  and  virulence  of  the  microbes  but  also  and  above  all  on  tho  enatomie 
end  physiological  nature  of  the  organ  which  has  been  Infected* 

The  spreading  of  the  Infection  in  the  body  of  guinea  pigs  was 
lymphogenous*  less  frequently  hematogenous*  The  feet  that  the  spreading  of 
the  Infection  was  lymphogenous  was  Indicated  by  tho  fact  that  tho  infection 
effected  regularly  the  regional  lymphatic  glands*  Hematogenous  infection 
led  for  example  to  the  deposit-forming  Q-fever  pneumonia  (in  the  ease  of 
animals  which  have  been  infected  perenterelly) *  by  Q-fever  hepatitis, 
epinephrltls,  etc* 

On  the  Question  of  HPncuaotrophfcaMof  tho  Carrier  of  Q  Fever 

It  has  been  said  generally  that  Q  fever  Is  e  disease  which  usually 
effects  the  lungs*  And  so  many  authors  talk  about  Q  fever  as  pncumorlck- 
ettslosis.  The  view  that  Q  fever  was  pneumorickettsiosls  required  that  the 
carrier  of  Q  fever  be  attributed  pneuootrophie  properties* 

Our  experimental  material  speaks  against  pnetno trophism  of  the 
carrier  of  Q  fever*  In  our  experiment  the  clinical  and  anatomic  form  of 
the  dlaeaao  depended  primarily  on  the  way  of  the  infection*  Only  intra¬ 
nasal  Infection  led  to  the  formation  of  manifest  pneumonia  in  our  guinea 
pigs.  When  we  used  another  way  of  infection  the  lungs  were  affected  only 
in  exceptional  cases*  In  positive  cases  the  extent  end  Intensity  of  the 
changes  in  tho  lungs  never  reached  such  dimensions  as  la  the  eases  of 
infection  of  the  respiratory  organa.  The  seriousness  of  apneunenie  form 
of  Q  fever  la  indicated  by  the  tact  that  on  cocas I on  tho  oouree  of  tho 
disease  la  guinea  pigs  was  lethal,  chile  tho  lungs  care  aat  affestod  If 
pathological  changes. 
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The  application  of  experimental  results  to  human  pathology  encounters 
difficulties,  even  if  we  disregard  the  fact  that  guinea  pigs  and  people  are 
biologically  different  species*  The  difficulties  consist  in  the  fact  that 
in  an  experiment  we  cannot  very  well  maintain  all  the  conditions  under 
which  a  disease  develops  when  it  starts  under  natural  conditions* 


Ve  want  to  utilize  the  experimental  results  primarily  to  clarify  the 
findings  described  in  cases  of  Q  fever  in  man  which  ended  in  death  and  to 
discuss  important  pathooorphological  changes  observed  in  experiments  in¬ 
volving  the  use  of  guinea  pigs  in  order  to  find  whether  similar  changes  may 
occur  in  man. 


All  the  available  publications  dealing  with  pathomorphology  of 
Q  fever  in  man  were  evaluated  critically  on  pages  13-23  Jo f  the  original, 
6-18  of  the  translation/.  Table  1  contains  in  a  succinct  form  a  survey 
of  the  most  important  clinical  and  anatomic  data  of  cases  of  death  resulting 
from  Q  fever  which  have  been  studied  histologically* 


Significance  of  the  Way  of  Infection  in  Q  Fever  of  Man 


The  way  of  infection  was  important  in  our  experiment  with  regard  to 
the  formation  of  a  clinical  form  of  the  sickness*  This  finding  is  entirely 
in  agreement  with  observations  by  Blanc_and  associates  (6)  and  Fonseca  and 
associates  (20)  (See  also  pages  27-28  / 23-24  of  the  translation?*  The 
authors  whom  we  cited  showed  in  their  studies  rather  clearly  how  important 
the  way  of  the  infection  is  for  the  formation  of  a  clinical  form  of 
Q  fever.  In  our  material,  in  the  same  way  as  in  the  experiments  of  the 
authors  whom  we  cited,  only  the  Intranasal  way  of  Infection  resulted  in  the 
formation  of  a  pulmonaryform  of  Q  fever.  In  cases  of  subcutaneous  or  other 
parenteral  infection  the  lungs  were  affected  only  in  rare  cases.  In  posi¬ 
tive  cases  the  extent  and  intensity  of  the  changes  of  the  lungs  never 
reached  the  same  dimensions  as  after  Infection  through  the  respiratory 
organs*  Using  the  results  of  the  studies  of  the  authors  whom  we  cited  and 
who  experimented  on  human  beings,  and  acting  on  the  basis  of  our  own 
observations  in  experiments  Involving  guinea  pigs,  we  are  inclined  to 
accept  the  view  that  the  way  of  the  infection  is  eminently  important  in 
Q  fever*  An  infection  of  the  respiratory  tract  is  particularly  dmgerous, 
because  it  may  lead  to  the  formation  of  a  pulmonary  form  of  Q  fev*r  which 
is  the  most  serious  form  of  Q- fever  Infection  due  to  the  fact  that  it  has 
most  serious  consequences* 


Q-Fever  Pneumonia  in  Man 


Table  1  shows  that  in  all  the  eight  eases  of  death  resulting  from  the 
lnfeotion  of  man  by  Q  fever  which  have  been  published  so  far  and  in  which 
the  anatomic  findings  are  supported  by  histological  examinations,  inflamma¬ 
tory  changes  were  found  in  the  lungs.  In  all  cases  we  were  dealing  with 
interstitial  pneumonia  which  aaeroscopieally  did  not  differ  in  any  way  from 
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Interstitial  pneumoniae  of  a  different  etiology.  In  a  histological  Mamina* 
tion  Q-fever  pneumonia  gave  a  characteristic  morphological  picture. 

However,  pneumonia  was  not  alvays  at  its  peak  at  the  time  when  exitus 
occurred.  In  the  given  material  dealing  with  human  pathology  Q-fever  pneu¬ 
monia  was  described  in  the  following  stages  of  development: 

1.  Q-fever  pneumonia  In  the  formative  stage.  -  In  the  case  of  Lillie 
and  associates  (39)  pneumonia  was  recorded  at  the  time  of  the  increase  of 
pathoraorphologlcal  changes.  In  the  histological  picture  the  authors  dealt 
with  deposit-forming  infiltration  of  the  pulmonary  tissue  by  macrophages, 
plasmatic  cells,  and  elements  consisting  of  round  cells.  Another  striking 
feature  at  that  stage  was  the  large  proportion  of  neutrophil  leucocytes  in 
the  inflammatory  infiltrate  as  compared  to  the  culminating  Q-fever  Inflamma¬ 
tion  in  which  in  contrast  the  leucocytes  occurred  in  a  very  small  number. 

A  proof  of  the  presence  of  Coxlellae  is  not  included  in  the  study  of  tha 
authors  we  quote  above. 

2.  Culminating  Q-fever  pneumonia.  -  In  the  cases  of  Beneke  (3), 
Uchllnger  (23),  and  Whittlck  (73)  the  authors  were  dealing  mostly  with 
culminating  Q-fever  pneumonia.  "Large  vacuollzed  mononuclear  macrophages" 
constituted  striking  cellular  elements  of  the  inflammatory  Infiltrate. 

They  contained  Coxlellae  in  their  cytoplasm  (Whittlck),  In  addition  to 
these  cells,  lymphocytes  and  plasmatic  cells  took  part  in  the  formation  of 
the  inflammatory  infiltrate.  There  were  many  leucocytes  present  only  in 
the  case  of  Beneke.  However,  their  presence  was  justified  by  bacterial 
superlnfectlon  which  complicated  Q  fever  in  that  case  and  was  also  the 
direct  cause  of  death.  Whittlck  alone  managed  to  prove  the  presence  of 
Coxlellae  in  histological  sections,  undoubtedly  because  Whlttick  was  the 
only  person  who  used  the  correct  color  method  to  represent  the  Coxlellae 
(It  was  the  Wolbach  /74/  modification  of  the  Giems  method).  During  that 
stage  of  the  disease  there  occurred  In  addition  to  developed  pneumonia 
fresh  deposits  of  the  inflammation  which  was  In  the  process  of  formation. 
This  agrees  with  the  method  of  the  formation  and  the  spreading  of  Inter¬ 
stitial  Inflammation  in  general. 

3.  Q-fever  pneumonia  In  recess.  -  The  cases  described  by  Perrin 
(47) ,  Forconi  and  associates  (21) ,  and  Tonge  and  associates  (67)  dealt  with 
pneumonia  tn  the  stage  of  l.-Tipic:.:,,  resolution.  Large  mononuclear  cells 
appeared  in  smaller  numbers  than  at  the  peak  of  the  disease,  while  lympho¬ 
cytes  and  plasmatic  cells  were  present  In  the  inflammatory  infiltrate  in 
the  same  number  as  in  on  lnsipient  inflammation.  Hyaline  membranes  were 
found  at  this  stage  in  the  affected  lungs  (Perrin,  Tonge,  and  associates). 
Per-in  did  not  succeed  to  prove  the  presence  of  Coxlellae  in  histological 
sections.  In  order  to  prove  the  presence  of  the  parasite  Perrin  used  an 
unsuitable  color  method.  Neither  azur-eosln  according  to  Lillie's  recipe 
nor  the  Gram's  method  used  by  Perrin  are  suitable  to  prove  the  presenoe  of 
Coxlellao  In  histological  sections.  There  is  no  doubt  that  the  reason  why 
the  findings  of  Coxlellae  In  histological  sections  were  negative  was  the 
fact  that  the  authors  used  an  inappropriate  color  method.  The  use  of  Glams' 
colors  does  not  work  when  we  use  the  standsrd  method  of  representation. 
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With  regard  to  the  work  of  Forconl  and  associates* we  do  not  know  whether 
the  presence  of  Coxicllae  was  established  at  all  in  histological  aections. 


4.  Transition  of  Q-fevcr  oneunonla  to  chronical  stage.  -  This  is  the 
case  described  by  Aufdcrmauer  (25).  In  the  histological  picture  the  major 
morphological  change  was  a  chronic  interstitial  inflammation  combined  with 
the  appearance  of  giant  cells  with  multiple  nuclei.  In  addition  to  the 
chronic  inf  lamination  there  appeared  in  some  places  layers  of  acute  inflame- 
tlon,  the  morphological  structure  of  which  corresponded  to  the  forming  or 
culminating  Q-fever  inflammation  (which  is  described  in  points  1  and  2). 
There  were  practically  no  leucocytes  in  the  inflammatory  infiltrate.  The 
author  does  not  mention  which  color  method  he  used  for  this  purpose.  It 
nay  be  that  he  used  an  Inappropriate  color  method,  as  it  happened  In  other 
jases. 


Out  of  the  four  stages  of  Q-fever  pneumonia  described  above,  the 
first  three  stages  correspond  to  the  normal  course  and  have  their  analogy 
in  experimental  Q-fever  pneumonia  of  a  guinea  pig.  According  to  clinical 
experience  of  Pulver  (55),  any  of  these  three  development  stages  of  Q-fever 
pneumonia  can  be  cured. 


There  is  no  analogical  case  in  our  experimental  material  for  the 
transition  of  pneumonia  to  a  chronic  stage.  Even  in  human  pathology  the 
case  of  Aufdexmauer  is  unique.  Since  it  involved  a  patient  who  suffered 
from  chronic  Bang  disease,  it  may  be  that  disposition  factors  and  other 
conditions  of  pathological  changes  of  reactivity  in  the  macroorganism  could 
(  play  an  important  role  in  that  case.  True,  there  may  have  been  also 

coexistence  of  Q  fever  with  some  other  infection  (virus  Infection  ?).  We 
must  emphasise  repeatedly  that  it  was  a  unique  case  dealing  with  Q-fever 
pneumonia  which  reached  a  chronic  stage. 

Descriptions  of  development  stages  of  pneumonia  in  cases  of  Q  fever 
indicate  that  ve  are  dealing  here  with  a  certain  constant  finding,  to  be 
more  specific  with  special  vacuolized  cellular  elements  in  which  Whittick 
managed  to  prove  reliably  the  presence  of  Coxiellae.  True,  there  are  also 
other,  less  characteristic  symptoms  of  Q-fever  pneumonia,  such  as  the 
cellular  composition  of  the  inflammatory  infiltrate,  the  appearance  of 
hyaline  membranes  in  the  period  of  resolution,  etc.  We  must  also  mention 
the  faot  that  pneumonia  usually  appears  in  different  stages  of  advancement 
in  various  parts  of  the  lungs. 

Presence  of  Hyaline  Membranes  in  the  Course  of  Q-Fever  Pneumonia  in  Man 

Perrin  (47)  described  the  appearance  of  hyaline  membranes  in  the 
course  of  Q-fever  pneumonia  in  man.  In  the  case  which  he  described  the 
pneumonia  was  caught  during  its  receding  stage.  Perrin's  finding  is  in 
harmony  with  our  experimental  observations.  Just  like  Perrin  in  his  studies 
of  man,  we  also  observed  in  our  experimental  animals  the  presence  of  hyaline 
membranes  only  at  the  time  when  Q-fever  pneumonia  began  to  recede. 
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Changes  in  Myocardium  in  the  Case  of  Q  Fever  in  Man 

During  a  Q-fever  infection  of  our  experimental  animals  we  observed 
rather  frequently  the  formation  of  toxic  myocarditis.  In  view  of  the  fact 
that  we  used  a  large  dose  of  inoculum,  we  cannot  exclude  the  possibility 
that  the  changes  in  the  myocardium  were  caused  by  the  endotoxins  contained 
in  the  Inoculum.  In  view  of  the  cardial  death  which  occurred  in  two  cases 
of  Q  fever  in  man  on  which  the  documentation  is  available  (the  cases  of 
Lillie  and  associates  /39/  and  Fulver  and  associates  /55/),  we  have  to 
consider  also  the  possibility  that  myocardium  may  be  affected  In  the  course 
of  Q  fever  in  man.  Appropriate  examinations  in  this  direction  are  lacking 
in  the  studies  made  by  the  authors  named  above.  A  clinical  study  by  Vendt 
(70)  also  indicates  that  myocardium  may  be  affected  in  the  course  of 
Q  fever  in  man. 

Findings  in  Other  Organs  During  Q  Fever  in  Man 

In  some  cases  of  death  caused  by  Q  fever  the  patient  occasionally 
showed  characteristic  changes  in  the  brain,  spleen,  and  testes.  Whlttick 
(73)  observed  small  inalatlc  deposits  in  the  brain.  There  was  a  prolifera¬ 
tion  of  gliomatous  cells  around  these  deposits.  The  author  succeeded  to 
prove  macroscopically  the  presence  of  Coxicllne  in  these  cells.  Psrrln 
(47)  and  Whittlcl:  (73)  described  the  presence  of  large  mononuclear  ceils  in 
the  pulp  of  the  spleen.  Whlttick  proved  microscopically  the  presence  of 
Coxiellae  In  these  cells.  Whlttick  also  described  Q-fever  orchitis, 
characterized  by  the  presence  of  macrophages  which  contained  Coxiellae  in 
the  cytoplasm. 

These  findings  in  the  spleen  and  testes  in  cases  of  Q-fever  infec¬ 
tion  of  man  correspond  from  the  morphological  point  of  view  fully  to  the 
findings  we  made  on  the  basis  of  our  own  material. 

Changes  in  tho  central  nervous  system  have  no  analogy  in  our  experi¬ 
ments.  We  must  admit  that  we  did  not  pay  sufficient  attention  to  the 
pathology  of  the  brain  in  our  guinea  pigs.  The  histological  examination 
consisted  only  of  an  Informative  examination  of  the  brain  in  one  frontal 
section.  Consequently  ve  cannot  exclude  definitely  the  possibility  that 
the  brains  of  our  animals  were  also  affected. 

Gerstl  and  associates  (23)  proved  the  presence  of  inflsssMtory  infil¬ 
trates  in  the  stroma  of  the  liver  in  man  in  cases  of  ictsric  form  of 
Q  fever  in  materials  obtained  from  diagnostic  punctures.  Thers  wsre  not 
many  histiocytes  in  the  infiltrates,  except  for  elements  of  lsrgt  cells. 

It  Is  a  pity  that  Gerstl  and  associates  did  not  try  to  prove  the  presence 
of  Coxiellae  In  histological  sections.  We  believe  that  in  puncture  biopsy 
s  proof  of  the  presence  of  s  parasite  would  contribute  to  miriee  tho  diagnosis 
more  accurate  at  the  time  when  other  examinations  do  not  give  unequivocal 
results.  The  case  of  Tonga  and  Derrick  (67)  la  a  clear  proof  that  tiia  liver 
Is  affeoted  in  eases  of  Q  fever.  However,  It  is  a  pity  that  theaa  authors 
did  not  manage  to  prove  the  pretence  of  Coxiellae  In  histological  sections. 
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The  Glcms  color  method  which  the  authors  used  for  this  purpose  gives  posi¬ 
tive  results  only  if  the  method  is  adjusted  purposefully  to  prove  the 
presence  of  Coxiellae.  Therefore  in  the  given  case  we  can  base  our 
findings  only  on  the  biological  proof  of  the  presence  of  the  parasite, 
which  was  positive. 

The  suprarenal  glands  were  not  examined  histologically  in  cases  of 
Q  fever  of  man.  In  guinea  pigs,  the  Q-fever  inflammation  took  place  rather 
frequently  in  that  organ. 

In  the  cases  of  Q  fever  in  man  which  were  subjected  to  post-mortem 
examinations  many  organs  were  not  examined  histologically  at  all.  We  must  ' 
evaluate  very  carefully  the  conclusions  which  are  arrived  at  only  on  the 
basis  of  a  macroscopic  examination.  In  no  case  can  we  assume  that  changes 
characteristic  of  Q  fever  could  not  occur  in  organs  which  do  not  show 
macroscopic  symptoms.  Q-fever  hepatitis  could  be  diagnosed  in  our  guinea 
pigs  only  by  the  histological  method.  During  macroscopic  examinations  we 
could  not  determine  whether  the  liver  of  our  animals  was  infected  by 
interstitial  Q-fever  inflammation.  This  applies  certainly  also  to  regional 
lymphatic  glands,  suprarenal  glands,  and  also  to  the  other  organs. 

Clinical  studies  by  Korting  (34),  Ludvig  (40,  41),  Wespl  (72),  and  other 
authors  point  out  that  Q-fever  inflammation  may  affect  various  organs  of 
man  (Note  *:  Footnote  made  during  proofreading.  -  On  the  subject  of  Q-fever 
infection  of  the  endocardium  see  the  appropriate  text  added  during  the 
proofreading  on  pages  22-23  ^17-18  of  the  translation/. 

Dystrophic  Organic  Changes  in  the  Case  of  Q  Fever  in  Man 

Dystrophic  organic  changes  in  human  corpses  subjected  to  post-mortem 
examinations  were  the  same  as  in  guinea  pigs.  In  human  bodies  there  was 
also  parenchymatous  degeneration  and  less  frequently  a  slight  degree  of 
degeneration  of  the  fatty  tissue  of  the  liver  and  suprarenal  glands. 

Causes  of  Death  in  Cases  of  Q  Fever  of  Man 

As  we  know,  lethality  is  low  in  cases  of  Q  fever.  This  applies  above 
all  to  extrapulmonary  forms.  Consequently  the  prognosis  of  the  disease  is 
generally  favorable.  Q  fever  led  relatively  frequently  to  death  in  the  case 
of  our  guinea  pigs.  Perhaps  we  should  look  for  the  reason  of  the  high 
lethality  of  Q  fever  under  experimental  conditions  in  the  fact  that  we  used 
an  enormous  amount  of  Inoculum  which  was  administered  to  the  animals.  In 
the  group  of  animals  which  were  Infected  parenteral ly  the  decisive  element 
was  probably  the  way  of  the  Infection  Itself,  particularly  when  the  infec¬ 
tion  affected  the  peritoneum. 

Cases  of  death  of  human  beings  due  to  Q  fever  involved  only  elderly 
people.  In  our  survey  the  age  of  the  youngest  patient  was  41  years 
(Gsell's  case  /25/),  the  oldest  patient  was  78  years  old  (tfhittick's  case 
/73/).  When  we  recall  that  Q  fever  is  a  disease  which  occurs  epidemically 
and  affects  all  age  groups  of  people,  it  is  obvious  that  the  cause  of  the 
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lethal  course  of  the  disease  are  not  as  a  rule  the  biological  properties  of 
the  carrier  of  the  disease  (virulence  of  the  microbe),  but  above  all  the 
complications  -  particularly  with  regard  to  the  cardiovascular  system  -  or 
concomitant  diseases  which  are  marc  frequent  in  elderly  people  than  In 
young  people  and  which  are  obviously  importances  indicated  by  the  few 
deaths  discussed  on  pages  13-23  / 6-18  of  the  translation^  (See  Note  *) « 

(Note  *:  Footnote  added  during  proofreading.  -  Q-fever  endocarditis, 
which  also  is  usually  lethal,  is  formed  as  a  rule  on  the  basis  of  a  pre¬ 
existing  or  at  least  coexisting  disease,  of  the  endocardium.  On  this  sub¬ 
ject  see  the  footnote  on  pages  22-23)  /17-18  of  the  translation/. 

A  clinical  study  by  Moeschlin  and  associates  (42)  deals  with  com¬ 
plications  of  Q  fever. 

Possible  Aftereffects  of  Q  Fever  in  Man 

So  far  we  have  no  description  of  any  permanent  aftereffects  of 
Q-fever  Infection  of  man.  True,  in  most  clinical  studies  the  authors  men¬ 
tion  that  reconvalesccnce  of  Q  fever  was  protracted. 

In  our  animals,  Q-fever  pneumonia  resulted  in  the  formation  of 
deposits  of  pulmonary  emphysema  £See  pages  35-36  and  57  £ot  the  original, 
31-33  &  56-57  of  the  translation/).  Emphysema  may  also  occur  in  the  course 
of  Q-fever  pneumonia  in  man,  because  Q-fever  pneumonia  in  man  represents 
from  the  morphological  point  of  view  a  process  analogical  to  the  process 
which  takes  place  in  a  guinea  pig  (as  we  mentioned  it  before). 

We  know  in  pathology  about  the  formation  of  vicarious  pulmonary 
emphysema  in  interstitial  pneumonias.  However,  in  many  oases  its  signifi¬ 
cance  is  not  evaluated  adequately.  It  is  frequently  forgotten  that  a 
vicarious  emphysema  is  one  of  the  forms  of  substantial  emphysema  and 
therefore  means  only  an  increase  of  the  volume  of  the  lungs  (volumen 
pulmonum  auctum) • 

Ways  of  Spreading  of  Q-Fever  Tnfectlon  in  Man 

Experimental  material  provides  some  data  which  can  be  used  success¬ 
fully  to  solve  the  problem  of  the  spreading  of  the  Infectious  agent  in  the 
body  of  the  attacked  macrooxganlsm.  In  the  experimental  material  we 
observed  the  spreading  of  the  infection  by  the  lymphogenous  way  (in  eases 
of  pneumonia  the  tracheobronchial  lymphatic  glands  wert  always  sff acted, 
in  cases  of  orchitis  tho  llial  lymphatic  glands  wars  always  affected  by 
the  disease,  etc)  and  by  the  way  of  blood.  The  spreading  through  blood 
was  less  frequent  In  tho  experiments  (formation  of  pulmonary  deposits  after 
intramuscular  Infection,  formation  of  Interstitial  Q-fever  hepatitis  or 
eplnephrltls  in  the  course  of  Q-fever  orchitis,  oto).  Hematogenous 
spreading  can  bo  considered  as  s  demonstrated  fact  in  ossss  of  human  patients 
(Whittick's  ease  /73/),  but  it  Is  less  frequent  (in  the  same  way  as  in 
guinea  pigs).  There  are  no  reliable  proofs  of  lymphogenous  spreading  of 
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the  Infection  in  human  pathology,  because  the  authors  of  publications  did 
not  pay  the  necessary  attention  to  regional  lymphatic  glands* 

In  our  experimental  material  the  Q-fevcr  lymphadenitis  appeared 
macroscopically  merely  as  a  hyperplasia  of  the  lymphoid  tissue*  On  the 
basis  of  experimental  results  we  can  assume  that  the  lymphatic  glands  are 
affected  and  therefore  that  tho  infection  also  follows  the  lymphatic  way 
in  human  patients. 

On  the  Question  of  "Pneumotrophism'of  the  Carrier  of  Q  Fever  on  the  Basis 
of  Material  Obtained  from  Human  Pathology 

We  do  not  find  any  basis  for  pneumo  trophism  of  the  carrier  of 
Q  fever,  as  it  has  been  generally  claimed,  either  in  human  medicine  or  in 
our  own  experimental  material*  An  infection  of  the  lungs  is  not  necessarily 
a  manifestation  of  Q  fever  in  man*  Apnoumonic  forms  of  Q  fever  occur 
rather  frequently  in  patients*  Therefore  it  is  not  appropriate  to  use  the 
term  of  pneumorickettsiosls  in  in  reference  to  Q  fever  (See  also  page  38 
Ipt  the  original,  37  of  the  translation/* 

Cellulotrophlsmof  Coxiellae  to  RES  Elements  in  Man 

In  our  experimental  material  Coxiellae  occurred  only  intracyto- 
plasoatically  in  RES  elements*  The  Coxiellae  were  observed  extrace llularly, 
but  only  temporarily  after  the  vacuolae  had  burst*  In  no  case  did  ve 
succeed  to  prove  the  presence  of  Coxiellae  in  the  endothelium  of  the  veins, 
either  in  the  mesothelium  or  leucocytes,  or  in  the  epithelial  cells  of 
vsrious  organs.  In  the  blood,  ve  observed  Coxiellae  exclusively  in  mono¬ 
cytes,  about  which  we  know  that  they  are  derivatives  of  RES*  Because  of  a 
lack  of  factual  material  ve  cannot  say  whether  the  conditions  sre  similar 
in  man.  On  the  basis  of  one  single  case  in  which  the  presence  of  Coxiellae 
was  proved  in  histological  sections  (this  refers  to  observations  by 
Vhittlck  /73/),  ve  cannot  make  conclusions  vhieh  vould  be  generally  valid* 
For  that  raason  the  question  of  cytotrophlan  of  Coxiellae  vlth  regard  to 
RES  elements  in  nua;  must  remain  uitsolved* 

Criteria  of  Pathological-Anatomic  Diagnosis  of  Q  Faver  in  Man 

When  ve  summarise  the  data  obtained  from  vorld  literature  and  have 
to  ansver  the  question  as  to  what  ways  ve  have  at  present  to  make  a  patho¬ 
morphologies  1  diagnosis  of  Q  fever,  ve  can  ansver  the  question  at  follovst 
up  to  nov  nobody  formulated  any  criteria  for  pathoaorphologleal  diagnosis 
of  Q  fever,  and  consequently  Q  fever  could  not  be  diagnosed  as  such  only  on 
tha  basis  of  a  morphological  examination*  In  our  opinion,  tha  raason  for 
this  stata  of  affairs  vas  in  the  past  primarily  a  lack  of  suitable  oolor 
method  by  vhieh  it  vould  be  possible  to  prove  the  presence  of  Coxiallaa  In 
histological  material  by  post-mortem  examinations  or  from  bioptle  material* 
A a  shown  by  the  studies  which  ve  referred  to  before  and  by  our  own  experi¬ 
ence  concerning  experimental  Q  fever  in  guinea  pigs,  tha  appearance  of 
Coxiellae,  epeclflcelly  their  eppoeranoe  in  lunge,  lymphatic  glands,  liver. 
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suprarenal  "lands,  and  in  other  organs  is  related  to  the  appearance  of 
lar,"o  vacuolizcd  cells  of  reticuloendothelial  origin.  These  cellular 
clcnonts  vcrc  described  by  almost  all  authors  of  publications  dealing  with 
eases  of  death  resulting  from  Q  fever  in  man,  ct'cn  though  most  of  them 
did  not  know  the  relationship  of  these  cells  to  Q  fever.  What  has  been 
said  above  indicates  that  studies  of  the  fate  of  Coxiellao  in  the  body  of 
a  macroorganism  involving  the  use  of  on  experimental  model  helped  to  solve 
the  problem  of  morphology  and  pathogenesis  of  Q-fever  Infection  in  man* 

In  diagnosing  Q  fever  the  work  of  a  pathologist  Is  made  difficult  by 
the  fact  that  Q  fever  coincides  frequently  with  other  diseases  or  patho- 
logical  conditions.  For  example.  If  Q  fever  is  complicated  by  bacterial 
superlnfcctlon,  during  a  post-mortem  examination  the  complication  may  give 
the  impression  of  being  the  basic  ailment  and  consequently  may  detract  the 
attention  of  the  pathologist  from  the  right  direction.  Naturally,  justified 
difficulties  may  also  occur  in  various  cases  of  histological  examinations* 

The  results  of  experiments  cannot  be  applied  in  human  medicine 
without  duo  care.  For  example,  with  regard  to  Q-fever  pneumonia  we  oust 
remember  that  this  disease  is  very  frequently  complicated  by  associated 
bacterial  bronchopneumonia.  In  the  course  of  Q-fever  pneumonia  the  patient 
may  also  show  activation  of  latent  tuberculosis,_etc*  We  discussed  findings 
In  other  organs  of_human  beings  on  pages  61-63  Jot  the  original, 
of  the  translation/.  In  a  diagnosis  of  Q  fever  the  determination  of 
specific  morphological  changes  in  distant  organs  may  be  valuable  diagnostic 
cally,  if  we  manage  in  this  case  to  find  Q-fever  inf lannation  which  is 
morphologically  specific  and  contains  Coxlcllae*  By  the  term  distant 
organs  we  mean  lymphatic  glands,  liver,  spleen,  and  suprarenal  glands.  In 
which  the  Q-fever  inflammation  usually  takes  place  In  a  pure  form,  l.e.  it 
Is  not  complicated  by  secondary  bacterial  infection  which  -  as  we  mentioned 
before  •  makes  the  diagnosis  of  Q-fever  pneumonia  very  difficult* 

To  say  it  briefly,  the  criteria  for  a  pathological-anatoale  diagnosis 
of  Q  fever  consist  in  a  correct  diagnosis  of  the  manifestation  of  Q  fever 
which  is  morphologically  characteristic,  i.e*  Q-fever  Inf Isolation  (See 
pages  53-*>6  Jot  the  original,  32-33  of  the  translation/* 

In  spite  of  the  fact  that  our  knowledge  of  the  morphology  and  patho* 
genesis  of  Q  fever  has  becoms  to  a  considers bit  extent  more  aeourate  as  a 
result  of  research  Involving  animals,  we  believe  that  it  would  be  still 
premature  to  base  a  diagnosis  of  Q  fever  today  on  morphological  finding* 
alone*  A  diagnosis  of  Q  fever  must  still  bt  based  today  on  the  results  of 
microbiological  fiudlngs,  more  specifically  on  isolation  and  identification 
of  the  earrie*’  of  the  disease  and  on  serological  findings* 

Many  professional  publications  deal  with  problems  of  microbiological 
diagnosis  of  Q  fever*  It  is  true  that  tha  problem  of  microbioiogloal 
diagnosis  of  Q  f over  is  complex,  but  after  all  it  is  a  specialised  and 
highly  professional  matter.  It  is  not  the  purpose  of  this  etudy  to  analysa 
microbiological  diagnosis  of  Q  fever  in  greater  detail*  However,  wo  should 
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recall  for  purposes  of  general  information  that  microbiological  methods  of 
examination  have  been  worked  out  with  regard  to  the  diagnosis  of  Q  fever 
to  such  an  extent  that  it  is  no  problem  for  a  microbiologist  to  isolate  the 
carrier  of  the  disease  in  eases  which  have  not  been  treated.  Nor  is  it  a 
problem  to  determine  the  level  of  specific  antibodies  in  cases  of  patients 
who  have  been  treated.  On  the  other  hand,  in  cases  where  Q  fever  was  treatad 
•  and  a  pathologist  encounters  such  cases  during  his  post-mortem  examina¬ 
tions  •  the  isolation  of  the  carrier  may  encounter  difficulties,  particularly 
if  the  patient  was  given  an  antibiotic  to  which  Coxiellae  are  sensitive,  for 
example  specifically  Aureonycin.  A  therapeutic  measure  can  make  it 
impossible  to  isolate  the  carrier  of  the  disease.  However,  this  does  not 
mean  that  we  should  not  try  to  isolate  it.  As  to  the  significance  of  the 
determination  of  specific  antibodies  in  the  diseased  patient,  we  must 
remember  the  important  fact  that  specific  antibodies  can  be  usually  demon- 
s traced  in  low  titers  as  a  rule  many  months  and  frequently  many  years  after 
the  patient  recovered  from  Q  fever.  If  a  diagnosis  of  Q  fever  on  a 
dissecting  table  was  based  only  on  the  determination  of  the  antibodies,  we 
could  easily  get  the  wrong  idea  that  the  given  case  was  actually  a  case  of 
Q  fever.  The  factscould  be  different,  namely  that  there  may  have  been 
Q  fever  in  the  past.  The  patient  may  have  died  as  a  result  of  some  other 
disease  which  by  coincidence  could  appear  during  the  dissection  as  Q  fever. 
The  absolute  level  of  antibodies  is  not  decisive  In  a  diagnosis  of  Q  fever. 

If  ve  make  only  a  single  examination.  Antibodies  show  values  which  may  be 
considerably  different  in  different  cases.  That  is  why  in  cases  of 
Q  fever  ve  must  apply  the  results  of  individual  examinations  in  a  complex 
manner.  Morphological  tests  are  very  important,  but  they  must  be  always 
confronted  with  other  tests,  particularly  microbiological  testa.  When  a 
pathologist  diagnoses  Q  fever,  he  must  cooperate  closely  with  a  micro¬ 
biologist,  epidemiologist,  and  with  the  clinic.  This  requirement  is  partic¬ 
ularly  imperative  since  ve  are  dealing  with  a  disease  which  baa  been 
diagnosed  correctly  only  In  Isolated  cases  on  the  dissecting  table. 

CONCLUSIONS 

The  conclusions  which  ensue  from  our  own  experimental  research  con¬ 
cerning  Q  fever  are  as  follows! 

1.  A  characteristic  morphological  manifestation  of  experimental 
Q  fever  in  a  guinea  pig  is  Q-fever  inflammation  which  under  different  condi¬ 
tions  may  take  place  in  different  organa  of  the  infected  animal.  Q-fever 
inf lasmntion  is  a  nonsuppurative  inflammation  with  diffused  interstitial 
propagation.  It  provides  a  characteristic  picture  only  during  the  peak 
stags.  When  the  inflammation  forma  as  well  as  whan  it  subsides,  it  may 
cause  diagnostic  difficulties.  Typical  cellular  elements  of  Q-fever 
Inflammation  are  large  vacuo lieed  cells  of  reticuloendothelial  origin  which 
oontaln  mieroooloniea  of  Coxiellae  in  their  cytoplasm.  The  inflammatory 
infiltrate  consists  mostly  of  lymphocytes  and  plaamatle  cells.  Leuoocytea 
occur  In  the  infiltrate  only  on  occasion,  a  striking  Inereasa  of  leucocytes 
indies tee  that  there  la  a  complication  (for  example  bacterial  superinfee- 
tlon).  A  Q-fever  inf lemmetloo  heals  without  any  noticeable  scarification. 
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2.  Nonchnracceristic  morphological  manifestations  of  experimental 
Q  fever  in  a  guinea  pic  arc  various  serious  forms  of  dystrophy  of  parenchy* 
matous  organs,  perivascular  inflammatory  infiltrates  of  round  cells,  and 
disturbances  of  the  circulatory  system.  These  vary  from  one  case  to 
another. 


3.  The  infection  spreads  in  the  body  of  Infected  guinea  pigs 
lymphogcnously  and  hematogcnously. 

U .  The  way  of  the  infection  is  rather  important  for  clinical  and 
anatomic  forms  of  the  disease.  While  in  an  infection  of  the  respiratory 
organs  there  occurs  as  a  rule  manlfestpneumonia,  in  other  forms  of  infee* 
tion  the  lungs  arc  affected  only  as  an  exception.  In  positive  cases  tha 
extent  and  intensity  of  pulmonary  changes  never  reach  the  dimensions  of 
those  which  occur  after  an  infection  of  the  respiratory  organs. 

3.  A  massive  infection  by  the  carrier  of  Q  fever  results  in  tha 
case  of  guinea  pigs  in  a  dystrophic  damage  of  the  vital  organs  and  consa- 
quently  as  a  rule  it  leads  to  death. 

6.  Experimental  Q  fever  of  a  guinea  pig  provides  an  analogical 
macroscopic  and  microscopic  picture  of  Q  fever  In  man  which  we  know  from 
a  few  casuistic  publications  in  the  world  literature. 

In  man,  an  evaluation  of  pathological-anatomic  changes  is  mado 
difficult  because  Q  fever  coincides  frequently  with  other  diseases  or 
pathological  conditions.  Therefore,  if  we  know  the  morphology  of  pur* 
experimental  Q  fever  which  occurs  In  guinea  pigs  and  is  not  complicated  by 
anything  else,  which  takes  its  course  without  any  concomitant  diseases,  wa 
can  noc  only  understand  and  evaluate  better  the  pothomorphologlcal  findings 
which  we  observe  occasionally  and  which  have  been  described  by  various 
authors  in  cases  of  infection  of  human  beings,  but  w*  can  also  solve  more 
easily  certain  important  problems  which  cannot  be  solved  by  using  human 
beings,  for  example  the  relationship  between  the  way  of  the  infection  and 
the  clinical  and  anatomic  picture  of  the  disease,  the  influence  of  massive 
infection  on  the  course  of  the  disease,  the  question  of  parasitic  cytotro- 
phks  of  the  CoxlelUe,  etc. 

If  v*  know  about  Q  fever  under  experimental  conditions,  we  can  slam 
anticipate  to  acorn  extent  its  complications  which  arc  likely  to  occur  and 
its  effects  on  man.  Our  most  important  finding  in  this  respect  ess  that  we 
found  the  relationship  between  Q-f ever  pneumonia  and  tha  deposit* forming 
substantial  pumonsry  emphysema  which  in  tha  east  of  guinea  pigs  reprsssnts 
an  aftereffect  of  Q-fever  pneumonia. 

SlftttAXY 

This  study  is  a  summarisation  of  the  results  of  more  than  four  years 
of  research  concerning  the  problem  of  morphology  and  pathogenesis  of 
Q  fever  (Qh).  Tbs  results  are  presented  in  a  oomprebenslve  form  la  such  a 
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way  that  the  experimental  data  arc  the  basis  for  the  solution  of  current 
preblems  concerning  Q  fever  in  man.  The  methodology  of  experimental 
examinations  which  we  used  is  used  routinely  in  pathomorphology.  It  con¬ 
sists  of  a  macroscopic  and  microscopic  (histological)  examination  of  the 
organs  of  animals  which  have  been  killed  in  staggered  time  intervale  after 
the  infection. 

We  used  the  so-called  "Henzerling  race”  of  Coxiella  bumeti 
(Derrick)  for  experimental  infection.  It  is  a  race  which  was  Isolated  by 
Robbins  and  associates  from  one  case  of  death 'due  to  Q  fever  which  occurred 
in  Italy  in  1946. 

The  experimental  material  consists  altogether  of  66  guinea  pigs,  of 
which  24  were  infected  intranasally.  12  intratesticularly.  12  intraperl- 
toneally.  10  Intramuscularly,  and  eight  subcutaneously.  The  pathological 
process  was  studied  in  its  full  dynamics  only  with  regard  to  the  first 
group  of  animals.  That  is  why  this  group  also  includes  the  largest  number 
of  the  animals.  In  the  other  four  groups  we  were  Interested  in  determining, 
the  pathomorpho logical  changes  at  the  peak  of  the  disease.  For  that  reason 
che  animals  in  these  four  groups  were  killed  almost  exclusively  at  the  time 
when  the  disease  reached  its  peak. 

The  guineapigs  in  all  the  groups  were  subjected  to  a  complete 
morphological  examination.  Macroscopic  findings  determined  during  dissec¬ 
tion  were  supplemented  by  detailed  histological  examinations  of  all  the 
parenchymatous  organs.  In  order  to  prove  the  presence  of  Coxieliae  in 
histological  sections  we  used  successfully  an  original  color  method  which 
was  designed  by  the  author.  Among  auxiliary  testing  methods  we  used  the 
following}  bacteriological  cultivation  for  a  proof  of  bacteriological 
sterility  of  organs  which  were  changed  pathologically,  and  reaction  of  the 
combination  of  the  complement  to  prove  the  presence  of  specific  antibodies 
in  the  blood  of  the  experimental  animals.  We  made  an  experiment  of 
biological  Isolation  at  least  on  one  animal  from  each  group. 

The  results  of  morphological  tests  were  subjected  to  a  detailed 
analysis.  Specific  and  nonspecific  manifestations  of  the  disease  are 
discussed  in  separate  chapters.  The  author  considers  a  q-fever  inflamma¬ 
tion  as  a  specific  manifestation  of  infection  by  Q  fever  which  took  place 
In  various  organs  of  the  diseased  guinea  pigs  depending  on  the  way  of 
infection  we  used  and  on  the  method  by  which  the  diaease  spread  in  the  body 
of  the  infected  animals*  We  consider  as  nonspecific  morphological  manifes¬ 
tations  of  Q  fever  dystrophic  changes,  circulatory  disturbances,  ate. 

The  Q-fever  Inf  lamination  which  was  observed  and  described  in  various 
organs  of  the  infected  animals  was  a  nonsuppurative  inflammation  with 
diffused  interstitial  propagation.  It  was  an  inf lamoation  which  is 
described  routinely  in  pathomorphology  as  an  "interstitial"  inflammation. 

As  to  fcho  cellular  elements,  the  inflammation  was  characterised  by  large 
vacuollsed  cells  of  reticuloendothelial  origin  which  contained  micro- 
eolonles  of  Coxieliae  in  their  cytoplasm.  They  were  cells  which  were 
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formed  both  from  the  mobile  elements  of  RES  (more  specifically  from 
histiocytes  and  monocytes)  as  well  as  from  fixed  P.ES  cells  (reticular  cells 
of  the  pulp  of  the  spleen  and  lymphoid  tissue,  endothelial  cells  of  spleen 
sinuses,  or  liver  capillaries,  etc)* 

The  formation  of  vacuolae  in  the  cytoplasm  of  RES  cells  was  related 
in  the  experiment  to  the  functional  activities  of  the  Coxlellae*  Numerous 
small  intrecytoplasmatic  vacuolae  were  formed  in  the  cytoplasa  of  RES  cells 
in  which  Coxicllae  had  penetrated*  These  vacuolae  continued  to  grow  in 
volume  and  fused  to  form  larger  units*  At  the  same  time  the  nuclei  of  the 
affected  cells  moved  to  the  periphery  and  gradually  disappeared*  As  a 
result  of  the  growth  of  the  vacuolae  the  RES  cells  became  round  and 
gradually  reached  giant  dimensions*  In  the  culminating  stage  vacuo Used 
cells  exceeded  many  times  by  their  size  the  dimensions  of  reticular  cella 
which  remained  intact.  The  expansion  of  the  vacuolae  was  accompanied  by 
intensive  multiplication  of  Coxlellae  which  were  located  lntravacuoiarly* 
While  the  small  vacuolae  were  almost  filled  vich  Coxlellae,  In  the  large 
cells  the  parasite  was  found  only  in  peripheral  portions  where  it  was  in 
direct  contact  with  the  cellular  cytoplasm*  In  the  final  stage,  whan  tha 
cellular  cytoplasa  was  represented  only  by  one  or  few  giant  vacuolae  and 
the  nucleus  which  had  changed  regresslvely  was  pushed  out  to  the  periphery, 
the  thinned  cellular  membrane  burst.  The  Coxlellae  which  were  washed  out 
in  tho  process  into  extracellular  spaces  reached  new  elements  of  RES,  and 
the  process  was  repeated. 

The  nonspecific  morphological  manifestations  of  experimental 
Q  fever  in  guinea  pigs  was  parenchymatous  degeneration,  less  frequently 
degeneration  of  the  fatty  tissue  of  large  parenchyms  in  the  form  of  small 
drops,  and  also  inf ectious- toxic  tumor  of  the  spleen  and  perivascular  in¬ 
flammatory  Infiltrates  of  round  cells  which  appeared  in  various  organs  of 
♦■he  guinea  pig. 

Degenerative  changes  were  particularly  important  when  they  were 
localised  in  the  myocardium.  Degenerative- toxic  myocarditis  led  in  rela¬ 
tively  frequent  cases  to  death*  Death  occurred  at  the  time  when  the  sick 
animals  reached  the  stage  of  convalescence* 

Thromboses  of  the  veins  were  a  relatively  frequent  finding*  These 
occurred  most  frequently  in  the  lungs  and  in  the  spleen  (ilieeal  veins 
were  not  dissected).  The  formation  of  thromboses  was  related  to  a  consid¬ 
erable  extent  to  the  slowdown  of  the  circulation  which  took  place  whan 
myocardium,  which  was  damaged  by  degeneration,  began  to  fail* 

The  guinea  pigs  which  contracted  Q-fover  pneumonia  also  suffered 
from  vicariating  pulmonary  emphysema  during  tha  sickness*  The  emphysema 
was  in  the  nature  of  e  substantial  emphysema  and  consequently  represented 
an  irreversible  process* 

The  spreading  of  the  infection  in  the  body  of  the  infected  guinea 
pigs  was  lymphogenous  and  hematogenous. 
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The  question  of  "pncunotrophism"  of  the  carrier  of  Q  fever  is 
dealt  with  in  a  separate  chapter.  The  experimental  results  testify  against 
the  concept  which  has  been  generally  preconi  zed  concerning  the  assumed 
pneumotrophic  properties  of  the  carrier  of  Q  fever*  Under  the  experimental 
conditions  only  those  guinea  pigs  suffered  from  massive  infection  of  the 
lungs  vhich  have  been  infected  lntranasally*  When  ve  used  other  ways  of 
infection  the  lungs  as  a  rule  were  not  affected  at  all*  In  a  few  cases* 
when  the  lungs  were  nevertheless  affected*  the  extent  and  intensity  of 
pulmonary  changes  never  reached  the  same  dimensions  In  case  of  infection  ■ 
of  the  respiratory  tract* 

In  the  closing  chapter  the  findings  obtained  from  the  experiments 
are  compared  with  findings  concerning  human  beings*  when  such  findings  are 
available*  We  find  that  in  the  case  of  guinea  pigs  the  pathological  pro¬ 
cess  is  morphologically  identical  with  the  process  in  human  beings*  and  for 
this  reason  a  guinea  pig  represents  a  suitable- Instrument  for  experimental 
morphological  research  concerning  Q  fever*  The  experimental  results  are 
used  to  solve  current  problems  of  the  morphology  of  Q  favor  in  man* 

Finally*  the  study  presents  the  criteria  for  a  pathological-anatomic 
diagnosis  of  Q  fever  obtained  from  material  subjected  to  dissection* 
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